
The North American Sordariaceae

By David Griffiths

knowledge that actuated the undertaking.

Introduction

The work upon which this paper is based was begun in the year

1898 ; but actual preparation for a monograph of the group was

not started until early in the following year. That there was need

for more or less exhaustive study of the American species of the

Sordariaceae must have been evident to any one in the least

acquainted with our poorly defined forms. It was not, however,

the necessities of the case nor the desire to contribute to botanical

The stimulus arose

from a desire to know something about the life-history, the method

of development, and the appearance and behavior in life of a repre-

sentative group of the Spliaeriales. How to secure and manipulate

the plants successfully for the purpose of obtaining the desired in-

formation was a question not easily decided. The investigations

of DeBary, Zopf, and Woronin gave a good basis for work, but

they assisted but little so far as the securing and the treating of

material was concerned. Finally, moist chamber cultures of horse

and cow manure collected in former years in the Northwest

together with similar material from Ft. Lee, New Jersey, settled

two questions : (1) That with the cooperation of collectors, plenty

of material could be secured ; and (2) That even the preparation

of a catalogue of our species would necessitate the employment

of cultural methods in order that the more delicate ones might

not escape attention. Acting on these two suggestions, friends and

botanists throughout the country were besieged for material to be

used in cultures. The success met with is attested to by the

following list of contributors whose jovial prompt responses speak

volumes for the whole-hearted generosity of American botan-

ists. Early in June 1899, letters, reading substantially as follows,

were addressed to about twelve individuals. Others were asked

to contribute material later :

Memoirs Torrey Botanical Club, Volume XI.

(i)
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Dear Sir : Desiring to continue my study of the Sordariaceae,

I am under the necessity of calling on friends to assist by supply-
ing the necessary material for the work. I, therefore, take the

liberty of addressing you on the subject, and trust that I may
not be encroaching too much on your valuable time.

As you well know, the various species of the family grow
mainly on the manure of herbivorous animals, although they are

often found on other decaying materials. It is my desire to se-

cure from your locality ten or fifteen samples of dung of the

horse, ox, sheep, goat, and rabbit especially, and any others that

may be conveniently secured. These samples should be wrapped
in separate papers and labeled with such notes as are usually

taken by the collector. I shall be all the more pleased if you
collect samples having some of these fungous forms upon them

;

but do not spend any time attempting to find such specimens. I

simply ask you to furnish me the material whether there is any-

thing on it or not ; but be sure that it is old —the older the better.

Old dry pellets such as can be picked up in any pasture or meadow
are what are desired. I will doubtless be able to cultivate one or

more species of this group of fungi from every such sample which
you will send.

Trusting that you will be able to assist me and that I am not

presuming too much, I am, etc.

Old material was especially mentioned in the letters because

experience had taught that it is the most productive when placed

under proper conditions for the development of these fungi. This

is probably due to the fact that crops produced by successive in-

tervals of moisture load the substratum, as it were, with spores so

that each successive crop is heavier than the previous one.

The following friends and botanists contributed material from

the localities after their names : H. J. Banker, Proctor, Vt and

various localities in New York state ; Elam Bartholomew, Rock-

port, Kan. and Gunnison, Col. ; L. W. Carter, various localities

in eastern South Dakota ; Professor John Dearness, London, Ont.
;

Rev. C. H. Demetrio, Emma, Mo. ; Professor F. S. Earle, Au-
burn, Ala. and Lincoln county, N. M., also several specimens col-

lected by Professor C. F. Baker at Hermosa, Col.
; J. B. Ellis,

Newfield, N. J. ; Professor M. J. Elrod, Missoula, Mont. ; Profes-

sor L. S. Frierson, DeSota,La. (contributed by request of Profes-

sor W. E. Taylor) ; E. W. D. Hoi way, Decorah, la. ; W. H.

Long, Austin, Texas ; Professor J. R. Towne, Aberdeen, S. D.
;

1
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Professor S. M, Tracy, Biloxi, Miss. ; Professor A. A. Tyler,

Tucson, Ariz. ; Professor L. M. Underwood, Kingston, R. I.
;

Percy Wilson, Bronx Park, New York City ; Professor E. O.

Wooton, Mesilla Park, N. M.

Besides contributing material nearly every person mentioned

in the list has aided me in other ways. Some have contributed

valuable notes and suggestions, others type specimens for examina-

tion. Acknowledgments are also due Dr. C. B. Plowright and

Mr. E. S. Salmon for valuable aid, the former for the contribution

of type material, and the latter for like service and also for opinions

regarding types deposited in the Kew herbarium.

The illustrations are referred to with an apology. No attempt

at artistic arrangement has been made. If they show facts of form

and structure, they will serve the purpose intended and at the same

time be all that time and artistic ability would warrant. The

original plan contemplated illustrations of such species only as

had not been hitherto figured ; but as work progressed, many
figures were so inaccessible, a few so inaccurate, and all drawn to

such varying scales that it was decided to figure anew all forms

studied, for the purpose of convenient comparison. Unless other-

wise specially stated, all drawings are made to the same scale ;

that is, perithecia are magnified 35, asci 230, and spores 310

diameters. An exception should be noted in the case of the

last plate which has been prepared after my removal to another

location where the same optical combinations were not available.

All drawings were outlined with the camera lucida, and, with the

exception noted above, the same combinations were used for like

structures. This arrangement, it is believed, will secure a better

basis for comparison than could otherwise be obtained. It is to

be understood that certain features of the illustrations could not be

easily represented by the use of the camera lucida. For instance,

the hairs of the perithecia are drawn quite diagrammatically and

are represented by a single stroke of the pen. The paraphyses

were invariably drawn free hand from camera lucida drawings

made of small sections usually near the base and apex of the fila-

ment. However, all perithecia, asci and spores, have been out-

lined by the aid of the camera. The text figures are mainly copies

of illustrations eleaned from various sources and introduced for
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the purposes mentioned in connection with each case. The illus-

trations of Poronia, however, are original and are introduced simply

to emphasize certain relationships which are spoken of in the text.

In the great majority of cases, the figures were prepared from liv-

ing material, which fact has both advantages and disadvantages.

It has the advantage of being more truthful, but the disadvantage

of being less usable in some cases where many of the characteris-

tics are lost by desiccation ; for it is in the dry condition that the

majority of observers see these plants. It would have been highly

desirable, indeed, to have prepared illustrations in detail of the ma-

ture ascus of each species, showing not only the arrangement of

the spores as has been done, but the arrangement of the append-

ages envelopes and epiplasm as well, but neither time nor artistic

ability was at hand to accomplish this desired end. In all cases

the envelopes and appendages are shown distended as they appear

after remaining in water a short time.

It is very much to be regretted that type specimens could not

in all cases be preserved. But owing to the method adopted for

securing the plants this was simply out of the question. It is true

that microscopic mounts have been prepared in triplicate in what

seems to be the best method, but such specimens are very

far from satisfactory and of very doubtful duration. It is hoped

that the illustrations will in a measure compensate for this de-

ficiency.

Whatever shortcomings this paper possesses must be attributed

either to the author's lack of time or to inability. For no better facili-

ties could well be offered than those furnished so magnanimously by

both Columbia University and the New York Botanical Garden,

\tfhich possess types of the majority of the North American species

of this family, besides being rich in the collections of Messrs. Ellis,

Peck, Langlois, Ravenel and others. While the responsibility for

the work and its consequent conclusions rests with the writer,

the influence of able counsel is acknowledged in no perfunctory

manner. The mature experience, ready advice, wide acquaintance,

and genial companionship of Professor L. M. Underwood have

. been sources of encouragement during the progress of the investi-

gation and have aided and assisted in the completion of the work

in many ways.
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Distribution

No region which has been explored by the mycologist has

failed to furnish a large number of species of this family. Spegaz-

zini* has reported a large number of species from the South

American countries ; Fries* and Karsten,* from the Scandinavian

regions of Europe ; Phillips,* Plowright,* Cooke,* and Vize,* from

the British Isles ; Zopf,* Zukal,* Winter,* and others from Central

Europe, especially Germany ; and Saccardo * and others from

Italy. As would be expected, each of these regions furnishes spe-

cies which have not thus far been found in the others ; but a

striking similarity is apparent in this portion of the flora of all the

regions which have been thoroughly studied ; and, judging from

my own researches, further study will reveal still further similarity.

An inspection of the following table and a comparison of it with

Rabenhorst's Kryptogamen-Flora, Saccardo's Sylloge, and other

works will reveal the fact that many species which are only casually

reported and even some of those said to be rare in Central Europe

are among our most common forms. There are indications that

the reports are incomplete, and that the rarity is due to a lack of

acquaintance with the group rather than to a lack of occurrence.

Many of the species reported in this paper have never been

collected out of doors in this country, although they will almost

invariably be found in abundance if cultures are made in a moist

chamber. This peculiar coincidence is due to the extreme deli-

cacy of the plants which does not permit their development ex-

cept under the most favorable conditions of moisture. When
drouth conditions recur again, they are so collapsed and disfigured

as not to be recognized except by the most careful observation

and expert knowledge. The substrata on which the plants grow

are collected almost invariably in a perfectly dry state which is the

least promising condition for their detection. As an illustration

may be mentioned Pleitrage vestita which is reported as rare in Ger-

many and has hitherto been recorded, so far as my knowledge goes,

from but one locality. It appears to be commonall over this coun-

try. Again, P. zygospora is reported from Italy alone, but Pro-

fessor Thaxter s observations as well as my own indicate that it is

* See Bibliography at end of paper.
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of very commonoccurrence all over this country. Although these

two species, P. vestita and P. zygospora, have been found no less

than a hundred times in my cultures from different parts of this

country, only once or twice has it been possible to secure even a

few stray perithecia on material fresh from the field. It is no

wonder then that the species are considered rare. For but few

people indeed go to the trouble of looking for them at all, much
less of making cultures for the purpose of finding them. It is

probable therefore that many species which are reported rare in

German fungus literature will be found to be as abundant there as

they are in this country when proper methods are employed to

bring them to light.

The following schedule will show in tabular form the similar-

ity of the species of the group reported from Europe and from

this country, and indicate the distribution by states as far as the

same has been investigated.

There has not been sufficient study of material from a wide

enough range to enable one to venture any conclusions with refer-

ence to altitudinal distribution, but nevertheless certain peculiarities

observed in this connection are of considerable interest Sordaria

bombardioides appears to be a high altitude species. The first col-

lection of it in this country was evidently made by Dr. Harkness

on Mt. Shasta. The record on the Hicks specimen from Michigan

does not indicate the locality. It is one of the most common and

conspicuous highland species in Montana. While at Summit,

Mont, in August 1900, no less than 100 specimens of this plant

were found at an altitude of 5000 ft. and upward. In the same

locality Hypocopra merdaria was equally as common and con-

spicuous, while Sordaria Montanensis was very frequent and easily

distinguished on the natural substrata. *S. alpina has appeared in

no less than a dozen cultures from the same locality, but in no

case was it found and recognized until the material was cultivated.

Attention should also be called here to the frequent appearance

of the stromatic genus, Hypocopra, in the semi-arid regions. True,

we have one record of H. merdaria from Mississippi, but it is very

strange that it should not appear in any of my cultures from the

Eastern and the New England States. Messrs. Ellis & Everhart

report ff. equontm from New Jersey. Mr. Ellis's only specimen
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from this locality, doubtless the one diagnosed, as well as the one

figured by Mr. Anderson, has been carefully examined, but nothing

has been found which the writer can call this species. Sunken

perithecia of Sordaria fimicola are present in considerable numbers

and these are covered with a crusty layer which was the result of

the drying of the slimy covering of the substratum. Professor

Peck reports H. fimeti from New York. Aside from this latter

and the very doubtful case quoted above, the stromatic forms

appear to be most abundant at least in the dryer portions of the

country.

The entire absence of such forms as P. zygospora and P. vestita

in the higher altitudes of Montana is also very noticeable. It is

of course understood that the above observations are only tentative

and are based on examinations of only about 50 cultures from the

higher altitudes in the vicinity of Summit.

Methods

The material which was contributed by botanists and friends

from various regions as described in previous pages was cultivated

mainly between October, 1898, and January, 1901. The cultures

were made in large moist chambers, eight inches wide and two

and a half inches deep. Several samples from the same locality

were usually placed in the same dish, each being dipped in water

for a few moments after which it wr as placed upon several layers

of moistened paper and surrounded by it except above. After

standing for about an hour after this treatment, the samples were

again dipped in water for an instant and then returned to the moist

chambers. This amount of moisture was usually found sufficient

to keep the cultures in a vigorous growing condition for about

four weeks. If they began to dry out too much the substrata

were again dipped in water, or often a little water was sprinkled

upon them.

It was learned by experience that it was necessary to surround

each sample with paper because spores from one would otherwise be

ejected upon the other, and it would be difficult after ten or fifteen

days to determine on which substratum the particular species origi-

nally occurred. The paper also served to retain moisture, and in

many cases furnished a substratum for the development of not
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only species of the group in question, but many other interesting

fungi, more especially species of the genus Chaetomium. Sor-

daria fimicola and Pie wage anserina appear especially well adapted

to a paper substratum, and probably in no less than a half dozen

instances fine and more nearly pure cultures were obtained on the

papers than on the original substratum. Indeed, these two species

have been collected on a paper substratum by several individuals.

The first examination of the cultures occurred within twenty-

four hours after their preparation as described above. This gave

a record of all species occurring on the material when sent in.

Sometimes good things were found at this time, but more often

observed The next

critical examination occurred about five days later. In the mean-

time species of the Agaricaceae which developed in abundance

were removed each morning. After this the cultures were ex-

amined every second day until finally discarded. No culture was

continued longer than eight or less than four weeks, the average

being continued about six weeks.

Each species cultivated in this way was carefully studied,

v described, measured and figured from the first living specimens

obtained. At the same time 3 to 6 permanent mounts were made
in either glycerine or 2-per-cent. chrome alum. Subsequent obser-

vations often required that both figures and descriptions be modi-

fied as a better knowledge was obtained of the species variations.

The final descriptions as they appear in this paper were rewritten

from these notes, slides and drawings, with careful attention, of

course, in all published species, to the diagnoses given by others.

Many methods were employed in making permanent micro-

scopic mounts, but two were finally adopted which appeared most

successful and expedient. In no case has anything been found

• which will preserve the gelatinous appendages of the spores, nor is it

at all probable that anything can be found which will preserve the

more delicate ones, for they disappear in water or salt solution in

a few minutes almost completely. At first, cells were prepared on

the slide for the reception of the mounting fluid and the object,

but this was soon dispensed with as cumbersome and unnecessary.

The object was mounted in the one case, in a drop of two percent,

aqueous solution of chrome alum on the flat slide, sufficient pres-
k
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sure being placed on the cover to rupture the perithecia, the

superfluous liquid being wiped off; the cover was then sealed im-

mediately with marine glue. In the other case the objects were

mounted in water and arranged as desired when a drop of dilute

glycerine was placed at the edge of the cover. Such mounts were

allowed to stand for two or three days before sealing. The gly-

cerine mounts are less liable to loss owing to imperfect sealing

than the others ; but they have the disadvantage of showing less

detail, which is highly objectionable with such delicate structures.

Rough cultures such as those described above, although fur-

nishing the ordinary facts required for taxonomic purposes were

not of sufficient purity and ease of manipulation for some features

of the investigation. It was, therefore, necessary to resort to other

means of culture, suggestions for which were obtained mainly from

the works of Zopf and Pfeffer.

As stated in a previous paper,* the first approximately pure

cultures were made on a substratum of filter paper soaked in vari-

ous decoctions. Sometimes decoctions of ash leaves or horse

manure was used, at other times prune or apple juice. In many

ways the most satisfactory culture substratum was prepared by

soaking thin slices of the trauma of Polyporus betiilinus with some

of the decoctions given above. This was found especially good

for the development of Sordaria fimicola and Plenrage curvula.

In preparing this culture the dry sterilizing oven was never allowed

to reach a temperature of over 13 5 C, because of the danger of

charring the mycelium. This temperature when continued for 45
minutes was found sufficient for sterilizing purposes. The decoc-

tion was sterilized by the ordinary fractional method. In making

my first cultures great difficulty was experienced in keeping out

spores of Mucor. From the nature of the substratum on which

the fungi grow naturally, it was impossible to keep out bacteria
;

but on paper and Polyporus cultures these did not interfere very

much, the moulds being by far the most troublesome. The most

successful method of securing the spores of the fungi free from

mould spores consisted in washing a single perithecium on a glass

slide in several changes of distilled water, the water being applied

drop by drop and absorbed with blotting paper as it ran down the

*Bull. Torr. Club, 26 : 432-444.. 1899.
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inclined slide. Of course, all instruments, slides and covers were

carefully sterilized in the flame of a spirit lamp. After the washing,

the perithecium was crushed in a very small drop of water on the

slide. This caused the spores and asci to escape in a bunch

through the thin membrane. They could then be gathered up by

a forceps or needle and transferred to the culture directly. Such

precautions usually resulted in sufficient purity to insure a good

crop of the fungus. The cultures were by no means pure but

they were of sufficient purity so that the fungus could combat suc-

cessfully with the bacteria.

It was a longtime before spores were obtained with sufficient

cleanliness to enable me to grow them on agar-agar. Six succes-

sive cultures were made in duplicate at one time on Polyponts with

the utmost precautions
; but when the spores from these cultures

were transferred to agar-agar the experiment was unsuccessful on

account of the bacteria attached to the spores. At last, after study-

ing the method of spore ejection, the securing of clean spores was a

very simple matter. Cultures, as described above, were prepared in

Petri-dishes or in the ordinary short stentor dish on paper or Poly-

poms. When the perithecia became mature and began to eject
-

their spores, the cover was removed, and the edges of the dish

wiped carefully with a cloth moistened in a saturated aqueous solu-

tion of corrosive sublimate. A new, freshly sterilized cover was

now placed over the culture for twenty-four hours or less as the

case required. Inasmuch as the asci stretch to the ostiolum

before they rupture, the spores are ejected without coming in

contact with the substratum or the perithecium at all. When
caught on the freshly sterilized cover, therefore, they are clean

\
and may be removed to the agar-agar culture with sterilized

'

needles. If the operation is skilfully performed the culture will

usually be free from bacteria. Sardaria fimicola was the species

;

worked with mainly and the method proved well adapted.

; Much time has been spent in making preparations from agar-

agar cultures. The whole process, however, has thus far proven

as fruitless as it is fascinating. Excellent serial sections of Sor-

daria fimicola have been obtained but it cannot be said that they

show anything of importance. On this account it was deemed

advisable to devise some method whereby the plants could be
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studied on the substratum on which they grow without being dis-

turbed. With careful manipulation this can be accomplished in

an agar-agar culture very conveniently if precautions are taken

regarding the securing of clean spores.

The method which has proven most successful with me con-

sisted in treating a very thin film of the agar with the fungus

growing upon it in the same way as serial sections are usually

handled. Cultures were made in nutrient agar-agar in an ordi-

nary Petri-dish. In the bottom of the dish was placed one or

more microscopic glass slides and sufficient agar-agar poured in to

make the thinnest possible film over the slide. Clean spores were

planted usually near the center of the slide. In about four days

the cultures were ready for the study of early perithecial develop-

ment. Much detail can be made out by direct observation of the

living material, but in order to make permanent mounts consider-

able patient work is necessary.
i

By running a scalpel around the slide, it can be removed from

the culture together with the film, and placed directly in the

fixing fluid which one desires to use. A saturated aqueous so-

lution of corrosive sublimate or Flemming's weaker solution have

proven most satisfactory with me. After fixation and washing the

preparations were stained in either iron haematoxylin or Flem-

ming's triple. They were then dehydrated and mounted in

balsam.

It is quite a difficult task to carry such a thin film of agar

through the different solutions, because it is not fastened like the

ordinary serial sections. It cannot be handled in the staining

dishes ordinarily used but must be kept in a flat dish which will ad-

mit the glass slide. The young fungous hyphae retain the stains

more tenaciously than the agar, consequently a reasonably clear

background with stained hyphae can be obtained. The retention

of the gentian in the Flemming method is very difficult on account

of the slowness with which the film of agar dehydrates. A counter

stain of orange G is very desirable with iron haematoxylin.

»

Development

While many of the details of the development of the fruiting

conditions of these and closely related species have been worked
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out by DeBary,* Brefeld,* Zopf,* Woronin,* Harper,* and Nich-

ols,* there are many features especially connected with uncommon
forms which have not been touched upon. It has not been the

object of this investigation to go into many of the details of devel-

opment, yet some features of it have been studied with sufficient

result to warrant at least a preliminary report of some features

of the process at this time. It will be the object, therefore, in

the following pages to record such observations as are deemed

not sufficiently emphasized in accessible literature, with simply

enough of the well-established facts to make a continuity, but no

attempt will be made to give a detailed account of any of the

processes.

The method adopted for the culture of the fungi in the laboratory

has enabled me to determine within very narrow limits, the period

of development of many of the species recorded here. By keep-

ing careful record of the time the cultures were started and again

that at which mature living perithecia were found, the period of

development was secured within very narrow limits. It must be

fully realized however that the results given in the following table

represent approximate conditions only, and this for very obvious

reasons. The only precise method of determining the period of

development would be by means of pure cultures. This has been

resorted to only in case of S. fimicola. The results in all other

instances are subject to errors arising from two sources —the diffi-

culty of ascertaining the precise time of maturity, and the imper-

fection of the observations. At first thought it may appear per-

fectly easy to determine the former and one usually does so by

the color of the spores, but as has been shown on another page

this is very unreliable because in many of the species the spores

actually germinate and grow before they have either the color or

shape of what is ordinarily considered a mature spore. Woronin,

for instance, found that the young hyaline cylindrical spores of P.

fimiseda grow immediately on being released from the ascus. My
own observations confirm this phenomenon for this species as well

as for P. copropkila, while in 5. fimicola, where the spores are

ellipsoid from their inception, they have been seen to germinate

and grow within the ascus while they were yet in the early olive-

* See Bibliography at close of paper.
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green stage. While the test of maturity adopted here has been

the usual one of color, it is fully realized that this is a rather arbi-

trary criterion, but one which is accompanied by such phenomena

as spore ejection which probably never takes place before maturity.

On the other hand, the spores become dark and opaque in many
species some time before they are ejected, while in others (P.

longicaudatd) it is very difficult to find dark brown spores in an

unruptured ascus. Regarding inaccuracy of observation it maybe
stated that the error here is but slight. Inasmuch as the cultures

were examined at most every second day and usually every day,

the error arising from infrequent observations would be under forty-

eight hours in one case and under twenty-four in the other. In

many instances, whatever error might occur has been corrected by

repeated observations on material from various localities.

The periods of development for all the species upon which

data have been collected are shown on opposite page.

In all instances where more than one observation was made, the

shortest period found is quoted. Sometimes this was found to be the

same for several cultures, but in others a difference of two or three

days occurred, owing to differences in temperature at the different

seasons of the year and also to imperfection of observation. The

shorter periods given in the table represent the most accurate re-

sults, and it is my opinion that we should look with great suspi-

cion on any period which extends over twenty days.

As Sordaria jimicola grows very readily, cultures were grown

almost continually from July, 1899, to June, 1900, with some

rather interesting results. The spores of this species as well as

those of 5". liumana, Pleurage curvula, P. minnta, and others, grow

immediately on being removed to favorable conditions, usually

within twelve hours from planting. Studies made in Van Tieghem

cells show that all the above species germinate by the protrusion of a

small globular mass of the content of the spore through the germ

pore as described and figured by Brefeld,* Miss Nichols* and

others. From this globular mass the strands of the mycelium

proper arise. Regarding growth of young immature spores see

subsequent pages.

* See Bibliography at close of paper.
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The large number of specimens of S. fimicola on hand from

various regions induced me to attempt a determination of the

period of vitality of the spores. These experiments were con-

ducted in drop cultures in Van Tieghem cells. Eight cultures were

prepared in duplicate, one set in water, the other in a decoction of

horse manure. The difference in the solutions did not affect the

germination in the least. The cultures were started on the ioth

of May. The oldest spores to germinate were collected in Octo-

ber, 1896. A more vigorous growth than the latter could not be

desired, even the olive-green spores growing in abundance and in

an apparently normal manner. The next oldest specimens were

collected in March, 1894, but they failed to germinate. Several

specimens bearing an older date all failed to grow. It is not

known to what conditions these specimens from various sources

have been subjected. Doubtless some of them have been sub-

jected to laboratory conditions which would entirely destroy their

vitality. All that can, therefore, be claimed for the experiments is

that they give as much light on the subject as the material at hand

will permit ; and simply offer a suggestion for future investigation

when the proper material shall have been secured. That spores

will remain in a normal condition over three and one-half years

under the desiccating influence of laboratory temperatures has

been shown.

Another set of experiments begun on the second of March and

continued for seventy -five days, although furnishing no information

of great consequence, are quite interesting. Eight crops were ob-

tained during this period, and each crop was obtained from spores

of the next preceding one, the first being started from Vermont

specimens. Some of the cultures were made on the trama of

Polyporus betulinus and others on filter paper, and all cultures were

made from spores which had been ejected by a natural process on

the cover of the culture dish.

Many experiments intended to determine the influence of ex-

ternal conditions on development were unsuccessful owing to ac-

cidents of one form or another, and the time limit prevented their

repetition ; but certain observations are worth recording. The
most peculiar results were obtained from cultures made in the

dark. As is well known Sordaria fimicola has perithecia which are
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more or less sunken, and the degree to which they develop within

the substratum is very variable under natural conditions. The
portion of the perithecium which develops below the surface is

more or less covered with hairs which, on account of their de-

velopment within the substratum, are seldom seen. In the dark,

the perithecia assume a more superficial development and are com-

pletely covered with these mycelial strands which assume the

form of short wavy hairs, brown below and white toward their tips,

giving the whole structure a grayish appearance. This hairy con-

dition is sometimes met with in cultures made in the light, if a con-

siderable amount of moisture be present so as to cause the de-

velopment of perithecia on the glass at the edge of a thin film of

moisture. It is, however, never so strikingly developed as in the

dark.

Cultures made on agar-agar fertilized with a very weak decoc-

tion of horse manure, were inverted and placed in the light of an

ordinary laboratory and in the dark respectively, darkness be-

ing produced in this case by wrapping the culture dish in black

cloth and placing it in a pasteboard box. The perithecia asumed

an upright or oblique position, generally growing in either case

with their beaks projecting into the agar ; in fact, the perithecia

were often completely buried. When mature, the spores were

forced out in a small globular mass. Many of the perithecia,

when examined after about three weeks, were found entirely

empty. Not a spore could be found in them, showing that the

process of ejection had been complete. In this case the agar was

very transparent and the perithecia which were grown in the dark,

especially, were so slightly colored as to readily reveal the out-

line of any spores that might remain within them. The period of

development was from two to three days longer in darkness than

in the light.

But little can be added to the oft-repeated accounts of the de-

velopment of the perithecium. A constant watchfulness has been

exercised to discover signs of sexuality but no conclusive results

have been reached. The methods described for handling the

mycelium intact on thin films of agar have given some fine prepa-

rations of very young perithecia, and many structures similar to

I those which have been described as sexual organs, have been
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found. But it is very difficult to demonstrate the actual fusion of

elements. One point regarding the development of the perithe-

cium has been very interesting. It may be a matter of common

observation, but it has not been discussed, at least to any great

extent. The perithecium which originates from a few erect coiled

branches of mycelium early becomes a closed globular conceptacle

with neither beak nor ostiolum. (S. fimicola!) The beak is de-

veloped later by a process of unequal growth, as it were, at the

apex of the globular perithecium and finally the thin wall is

broken, forming the ostiolum. The latter process is beautifully

illustrated in Sporormia minima. If the perithecia of this species

in various stages of development are carefully isolated from the

substratum, some of them will be found with short delicate light-

colored papilliform beaks, but with no ostiolum whatever. In

two cases I have seen the membrane over the ostiolum actually

ruptured by an expanding ascus membrane. Of course it is un-

derstood that the hyphae of which the perithecia are formed do

not entirely lose their identity in many species. As has been

pointed out by Woronin they may often be traced through the

beak especially, and often appear to be continuous with the short

paraphyses which fill the narrow channel leading to the ostiolum.

In Sporormia minima the wall of the perithecium is at most three

or four cells in thickness and the continuity of the hyphae is en-

tirely lost, while in Pleurage fimiseda there occurs a wall which

consists of as many as ten or twelve cells in thickness and is differ-

entiated into three distinct layers.

In spore development, the greatest interest attaches to the

genus Pleurage on account of the peculiar appendaged condition of

the spores. No effort will be made here to go into the cytolog-

ical aspect of this subject for the perusal of which the reader is

referred especially to the works of Harper* and Dangeard f on

closely related forms.

In all species of this genus wherein primary appendages occur

the spore goes through a most peculiar set of transformations :

at first it is a short cylindrical hyaline straight or curved cell

whose contents do not differ materially from that of the ascus in

* Jahrbucher wiss. Bot. 30 : 249. 1896. Annals Bot. 13 : 507. 1899.

f Le Botanist, 5 : 245. 1 897.
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which it is found. This cylindrical cell grows for a time in all

dimensions, but before long begins to enlarge greatly at the upper

end where the protoplasm of the entire spore will soon be found.

As soon as this migration of protoplasm from below is completed,

a partition wall is formed, separating this now ellipsoid upper por-

tion from the lower cylindrical one. This process results in the

formation of a single fertile cell with delicate hyaline homogeneous

appendage at its lower end. This constitutes the primary appen-

dage spoken of throughout this paper, and is really an abortive

cell or possibly only an abortive portion of a cell ; the determin-

ing of this point would necessarily involve the behavior of the

nucleus. One may often see on rupturing the perithecium that

the wall laid down between the fertile and abortive cells is very

delicate compared with the remainder of the spore boundary, for

the slightest disturbance often ruptures it and allows the proto-

plasm to flow out of the upper cell into the now empty lower one.

This phenomenon can be seen very readily in such forms as

P. decipiens, P. vestita and P. fimiseda. The same thing is shown

in a capital manner in P. zygosperm. Here the connecting fila-

ment between the two fertile cells of the spore is of the same

nature as the primary appendage in the other species ; but this

species deserves special treatment on account of its unusual form.

Here the young spores are approximately crescent-shaped, and

their contents resemble that of the ascus as before. A tremen-

dous increase in length takes place before there is any appreciable

terminal enlargement. About the time that this has begun to

manifest itself, the filaments themselves are comparatively longer

\ than the spore-bearing portion of the ascus ; and have, therefore,

I become twisted in their growth so as to display a spiral arrange-

ment within the ascus. When enlargements begin they appear at

each end of this long filament instead of at one end of a compara-

tively short one as in the other species of the genus ; and the pro-

toplasm from the filament moves toward either end, forming two

fertile cells instead of one as in other species. This results in the

production of sixteen fertile cells within the ascus. Inasmuch as the

filament joining two cells soon dissolves, the ascus appears to be,

and is in effect a 16-spored ascus. On this account Saccardo has

transferred the species to the genus Philocopra. When the method
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of development is taken into consideration it appears better to con-

sider it an 8-spores ascus. But this opens up the question as to

the definition of a spore into which it is best not to enter here.

An inspection of PL 18. f. 8 and 77, will show that here as

in all of the Ascomycetes, there is a considerable portion of the pro-

toplasm of the ascus unused in spore formation. In Plenrage this

is comparatively large in amount, and from it are developed the

gelatinous appendages of the spores. In the other genera of the

family it forms gelatinous envelopes instead. All stages of gela-

tinous appendage formation may often be traced in a single peri-

thecium of such forms as P. taenioides or P. fimiscda. At first

they are not visible at all, but as development proceeds they

gradually appear as short lash-like projections on the ends of the

spores. At this time they may be very distinct at the proximal

end, while the distal one gradually fades away into the general

protoplasmic reticulum of the ascus. As the appendages develop,

the protoplasm decreases in quantity and gradually assumes a more

homogeneous consistency, until at maturity, the granularity so char-

acteristic of the early stage has almost if not quite disappeared.

The appendages of a spore are almost never straight, but on the

contrary curve around among other spores and their appendages,

thus holding them together firmly but delicately to facilitate the

process of spore ejection as described further on.

Spore Dissemination

Intimately connected with the structural and developmental

peculiarities discussed in the preceding pages is the function of

spore dissemination. To gain an adequate conception of this

function one must necessarily be familiar with such phenomena

as spore development, spore appendages, structure of perithecia,

osmosis, turgidity and numerous other physical and structural de-

tails intimately connected with the process itself. So far as

development and structure are concerned the preceding pages

enable us to proceed directly with the question in hand. Owing
to differences in the method of scattering the spores adopted by

different groups of the family, it will be necessary to discuss the

dissemination in the different genera more or less separately.

The classification of the group as here adopted is determined in
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a large degree by the method by which the spores are scattered.

This feature can be best understood by a tabular arrangement of

the genera depending upon this function. The scheme which fol-

lows, although showing in brief the salient features of the subject,

requires the elucidation of the subsequent description for its com-
plete appreciation. It must be borne in mind that the scheme is

not perfect —there are apparent exceptions which will be discussed

later ; but these are of such a nature as to prove rather than dis-

prove the importance to be attached to this feature of the classi-

fication of the group. Should one then attempt to classify the

group on the characteristics afforded by this function an arrange-

ment something like the following- would result

:

>

^ **«.*. v-.v. »v»iwnn, b

Pleitragc.

>

A. Asci without a functional internal membrane ; asci stretching at maturity.

I. Asci opening by an apical pore.

1. Ascus containing a complicated apical structure which colors blue with

iodine. Hypocofra.

2. Asci not containing such a structure. Sordaria.

II. Asci opening by the breaking off of anon-elastic thimble-shaped portion of

the ascus apex.

B. Asci containing an internal membrane ; asci non-elastic at maturity.

I. Membrane opening by an apical pore. Sporormia and Spor or mi el la.

II. Membrane opening by the breaking off of a lid or thimble-like portion of the

apex which is often clearly marked out by a constriction. Dditschia.

An inspection of the above outline will indicate a clear distinc-

tion between the genera recognized here with reference to this im-

portant function, and their characters will become more apparent

as we proceed.

In the discussion which follows it will be advantageous to take

up the groups in a slightly different order than they appear

above. For certain reasons which will become apparent later, it

will be more convenient to discuss first the genus Pleurage.

There occur in this genus several species which are especially

favorable objects for our present purpose because the walls of

their perithecia are so thin and delicate that, with transmitted

light, the asci and spores can be distinctly seen without rup-

turing the perithecium. P. curvula, P. minuta, P. htraspora,

and P. curvicolla are the most favorable ; while P. vestita, P. de-

cipie?is, P. zygospora, P. Kansensis, and P. longicaudata, may be

employed but with less satisfaction.
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If a fully mature perithecium of one of the first groups men-

tioned above be carefully removed from the substratum, and

mounted in the ordinary way in a drop of water, no difficulty will

be experienced in recognizing that the asci stand at different levels

they are not all the same length. On the other hand an imma-

ture perithecium when examined in the same way will have all

the asci of approximately the same length, and all of them will

extend upward about one third of the length of the perithecium.

If examined at the proper time the asci and spores will occupy a

short cylindrical space in the center of the perithecium and appear

black and opaque. Pressure placed on the cover-glass in either

of these two cases will cause the perithecial wall to burst and

allow the asci and paraphyses to escape in a bunch through the

side or bottom. Never by this kind of rough treatment do the

asci escape through the ostiolum. On the contrary a break oc-

curs in the wall at or below the middle, allowing the escaoe of not

only tiie organs mentioned above, but also of a quantity of ascoge-

nous tissue as well. There is a line of easy separation between

the ascogenous tissue and the outer wall of the perithecium, which

gives awr ay and allows the escape of asci and long paraphyses

which surround them more or less attached together. After be-

ing removed from the perithecium in this way, the asci change

their shape very materially in a short time. Instead of maintain-

ing the normal cylindrical or clavate outline they will become very

wide and sac-like without an appreciable stipe in P. curvula and

closely allied species, but with a very long narrow stipe in P. zygo-

spore. An examination of the apex of the ascus in nearly every case

will reveal the fact that it does not materially change its shape. The

portion of the ascus wall which stretches is, therefore, that which

lies below a thimble-shaped portion of the apex. Another phe-

nomenon to be noted here is the constant attachment of the spore

mass, together with whatever protoplasmic content the ascus may
have, to the apex of the ascus. In examinations of this kind the

asci are lying horizontal in water, and the spores as observed fol-

low the apex of the prolonging ascus. More will be said about

this phenomenon later.

Returning now to the mature unruptured perithecium mounted

in water under a cover-slip, we note again that the asci are at dif-
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v

ferent elevations. If the apex of the uppermost ascus be placed on

a certain mark on one side of the micrometer scale, it will be found

to move slowly but very uniformly toward the ostiolum. The
most prominent part of the ascus is the mass of dark spores which

like those of the other preparation follow the apex in the same rela-

tive position as in the unexpanded normal ascus. Careful manipu-

lation of the light will enable one to trace the outline of the entire

ascus wall, however, as far down as the tops of the unstretched

asci. This is facilitated by the fact that in stretching, the asci force

the paraphyses which fill the upper portion of the perithecium into

a smaller space, causing a difference in refraction between the ascus

and the surrounding region —the space within the greatly expanded

ascus appearing more homogeneous and less opaque than that im-

mediately surrounding it. On account of the darkened character

of the region immediately surrounding the ostiolum, the progress

of the apex of the ascus can not be followed for a short distance in

the average perithecium ; but when a good culture is at hand which

has been developed in a moist chamber in a moderately lighted room,

perithecia can be selected with very slight blackening of the apex.

In these the stretching ascus can be under continuous observation.

When the apex of the ascus reaches the ostiolum it extends out-

ward but a short distance. In all cases observed the upper spore

always protrudes, but it never clears the opening before the ascus

ruptures and forces the spores out. In the species studied most

carefully, P. curvula and P. minitta, the break in the ascus always

occurs between the non-stretching apex and the elastic lateral

walls. In this way a thimble-shaped portion of the ascus apex is

cut off.

The separation may be complete when the thimble-shaped

apex is pushed forward with the spores, or partial when it remains

attached to the ascus by one side or becomes rubbed off when the

old wall contracts and goes back into the perithecium. It must

be remembered that the ascus remains attached all the time that

it is stretching ; and that after rupturing the elastic walls contract

to approximately their normal length again. Woronin was the

first to offer an explanation of the fate of the old ascus wall.

That it goes back into the perithecium again there is no question,

but after twenty or thirty asci have been seen to erupt, it is with
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extreme difficulty that any of the old membranes can be found

on opening the perithecium. Woronin * states that they are

reabsorbed. Whether he is correct or whether the old membrane

partially disintegrates and becomes pushed out by subsequent

expanding asci does not appear clear to me. If the old ascus

wall is observed in water outside of the perithecium it gradually

disappears while one is studying it, and it is difficult even then to

say what becomes of it. At any rate, it deliquesces in a very

short time and this probably occurs in the perithecium as rapidly

as in water outside of it.

The same author also calls attention to the fact, which has

been repeatedly although not constantly observed in the progress

of my investigations, that the paraphyses are much more abundant

in the old perithecia. It is well known that there is a considerable

period during which the successive asci mature. Some are very

young and probably contain but a single nucleus when others are

mature. This is especially true in such forms as P. fijniseda which

was the species especially studied by Woronin, as well as in P.

coprophila, P. zygospora, P. decipiens, and P. anserhia. It does often

appear that when the perithecium has nearly spent its force and

contains but few asci, that the paraphyses are more numerous

than in the earlier stages of development. It appears as though

the paraphyses are developed as occasion demands and that when

the perithecium ceases to produce new asci their place is occupied

by new paraphyses which enable the few remaining asci to elon-

gate and reach the ostiolum in a normal manner. It is evident

that this would not be true in case the space was left vacant, for

the asci would simply enlarge laterally as they often do when

allowed to expand in water. In other words they would not be

held by lateral pressure in such a way that they would be obliged

to stretch in length more than in width.

When the collector obtains a specimen of this group, it is of

value to him if he has secured it at a time when the perithecia are

full of asci. For then by rapid drying they are prevented from

disseminating their spores. On the other hand the plants may be

collected already dried suddenly in nature at a time and under

such conditions that the spores could not be ejected. But it

-* Abhand. Senkenberg. naturforsch. Gesell. (Frankfort), 7: 339. 1 869-1 870.
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often happens that the perithecia are empty or contain but few

loose spores. The transformation of the perithecium to the

latter condition has been repeatedly observed in cultures. P. de-

afens, P. vestita, and P. zygospora are especially favorable species

for illustrating this point. If the cultures are kept in suitable con-

dition for the development of the plants, they will continue grow-

ing for a long time but will finally all die, when there may be

found among the debris many perithecia with no spores at all in

them. Usually there are, however, a few found, but only a few in

any case. In such cases the paraphyses have all disappeared also.

It is in younger stages when the vitality is just beginning to wane

that the paraphyses appear abundant. Later, like all the remainder

of the more delicate tissue of the perithecium, they deliquesce.

They also become very numerous when the cultures dry gradually.

Returning again to the stretching asci, there are several im-

portant points to be considered in connection with them. Zopf

first called attention to the fact that but one ascus ruptures at a

time. In observations of certainly not less than a hundred peri-

thecia of the P. curvula group, no deviation from this rule has ever

been observed. They may be found at all elevations up to the

very narrow neck of the perithecium, but as soon as one ascus

ruptures another takes its place in regular succession and there

never appears to be any confusion regarding which shall precede.

Even in this genus, however, the machinery sometimes becomes

clogged for some reason and the spores are simply pushed out of

the ostiolum forming a globular mass on the beak. But this

phenomenon is much less common in this genus than in some of

the others.

The frequency with which the asci erupt, according to my
observations, varies greatly in perithecia treated exactly alike.

Observations on this point have been made especially with P.

miniita and Pm curvula. The first extended observation was made

on the fourth of November, 1899, with P. minuta. Perithecia

were carefully removed from the substratum with needles, mounted

in a drop of water and covered with a thin, light cover-slip. After

several mounts were made one was obtained which appeared to be

in just the right condition for study. This was allowed to eject
^ ^_._^ _ .-- iii 1 ^^^^^'—_M_m — mm -— —fg 1 1 1 in — - -

* Zeitschrift gesammt. Naturvvissen. (Halle), 56. l88j.
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three asci after being mounted before any records were made.

Continuous observations were then made with the same perithe-

cium for three hours and twenty minutes. The following fig-

ures indicate the time at which successive asci were ruptured :

10:25, 10:46, 11:35, 12:09, 12:53, I: 45. g* v * ng periods between

eruptions as follows : 21, 49, 34, 42 and 52 minutes, respectively.

The plants had been growing in laboratory temperatures and

the perithecia were mounted in water of the same temperature.

These observations were evidently not normal, so other obser-

vations were made later with the same material which showed

an eruption in from 15 to 25 minutes at first and gradually in-

creased as the time of the experiment was protracted. An at-

tempt was then made to observe the phenomenon on "the sub-

stratum under a low power. This could be done except with

great difficulty only for a short time, owing to the evaporation of

moisture from the cultures. Sufficient data were obtained, how-

ever, to corroborate previous observations. In one case three suc-

cessive asci erupted in 22, 18 and 28 minutes, respectively. A
series of three observations on Colorado specimens of the same

species gave an average of 16 minutes for the first three asci

erupted after being mounted in water. In one case three asci

erupted in 20 minutes. The best that can be said then regarding

the time is that it varies usually from 15 to 25 minutes ; and that

it is probably very materially influenced by temperature and mois-

ture as well as by the age and general vigor of the plants.

The distance to which the spores are ejected is now to be con-

sidered, for the determination of which two methods have been

employed. The perithecia may be mounted in water as described

above and the distance measured directly with the micrometer

scale. The distance in air may then be computed. This method

has not proven satisfactory in my work, probably owing to the

interference of the water with the physiological action of the plant.

The other method consists in placing portions of the substratum in

a tall moist chamber and catching the spores on the cover of the

vessel. Adhesive paper was at first used, but this is entirely un-

necessary because the spores are moist and have more or less

gelatinous substance clinging to them in the way of appendages

that they adhere readily to glass. The distance of the cover, on



Spore Dissemination 29

which spores are found by microscopic examination after the lapse

of a few hours, from the substratum, indicates the distance to

which the spores are discharged. Of course the experiment must
be repeated a great many times and the distance of the surface

which collects the spores must be varied in such a way as to locate

the extreme distance to which spores are ejected. This has been

done a great many times with P. cunula. In the majority of

cases the substratum with the growing plant was placed in a fruit

jar and ordinary white paper was supported at proper distances

to collect the spores. In six experiments the distance varied be-

tween 5 and 9 cm. ; the greatest distance being obtained in the

last trials. It is quite probable that the later observations are the

most accurate for it was discovered after two or three trials had

been made, that the apparent distance to which the spores are

thrown upward depends upon the conditions of the growth of the

plants. As has been observed a great many times by others,

Zopf especially,* these fungi are strongly heliotropic, curving in a

short time under unequal illumination in such a way as to turn

the ostiolum toward the source of light. Plants grown under

these abnormal conditions are evidently unsuited for the determi-

nation of distances to which spores are ejected, because they will

not be thrown directly upward when the perithecia are curved.

Indeed if the beak is much curved, as often happens in other

species of this genus, normal action is interfered with to such an

extent that the spores are simply pushed out of the ostiolum in

such a way as to form a globular mass resting on and remaining

attached to it. This condition was once produced in a veiy strik-

ing way in P. curvicolla. The plants were grown in a large

Petri-dish, and the substratum was surrounded by paper in such a

way as to admit light diagonally from above. After the first four

days the position of the paper was changed in such a way as to

change the direction of the light, with the result shown in PL 1.

f. 6. A great many perithecia were found which had globular

masses of spores on their apices. This condition, however, is

usually more or less prevalent in any culture on account of the

irregularity of the substratum which in itself causes more or less

of an unequal illumination in cultures made within doors.

* Loc. cit.
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To guard against errors produced by heliotropic curvatures,

the plants were grown in some cases in complete darkness ; in

others they were placed a short distance below the window sill so

that the perithecia would grow without curvature as much as possi-

ble. From such cultures the higher distances of spore ejection were

obtained. It is interesting to note in this connection that Woronin,

working with this same species, found a much greater distance,

sometimes as high as i 5 cm. This is really remarkable when we

stop to consider that the perithecia do not usually measure over .7

mm. and the asci only about a third of this length.

Attention was called on a previous page to the spores remain-

ing in the apex of the expanding ascus. This appears to be due

to two factors, one of which is purely physical and the other

physiological and structural. It was noted that the apex of the

ascus does not stretch ; inasmuch as the lateral walls do, they be-

come separated from the spore mass and from whatever protoplasmic

and gelatinous content the ascus may have, at ail points except the

apex. The attachment is very slight, but there is some adhesion

between the appendages and the wall at this point, and it remains

undisturbed until the ascus ruptures. The arrangement of the

spores is usually unaffected also, as they are held in place mainly

by the gelatinous appendages. The other force which assists to

keep the spores in the apex of the ascus is the buoyancy of the ab-

sorbed water which causes the turgidity of the ascus. That the

two forces operate is evident from the fact that the spores are

heavier than water and that they follow the apex of the expanding

ascus when it lies on its side in water.

In the genus Sordaria there occurs a different and somewhat

less efficient mechanism for spore dissemination, at least this ap-

pears to be the case judging from the frequent appearance of

clogging of the canal leading through the beak. (PL 18. f. /</.)

The ascus stretches here as in the genus Pleurage, but there is

less tendency to lateral extension, the asci stretching mainly in

length fimicola

ruptured under a cover-glass, the asci often appear with long wide

pedicels, but they will be but slightly wider than the normal ascus.

In every species of this genus reported for this country at least,

there occurs a very characteristic ascus apex. (PL 2.f. 2
}

17.)
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Instead of having a cap-shaped portion of the ascus break off as

described for the genus Pleurage, there obtains here a perforation

in the broadly rounded to truncate apex, through which the spores

find exit. This is not to be considered an actual opening, but

simply a thin spot in the ascus wall. This is situated in a slight

depression which causes the apex of the ascus to be spoken of

in descriptive works as thickened.

It is impossible to watch the asci stretch here as in the pre-

vious genus on account of the fact that the wall of the perithe-

cium is always dark and opaque. In several instances, however,

spores have been seen ejected, but in no case have the asci been

seen actually protruding from the ostiolum.

No special experiments have been performed to determine the

distance to which the spores are thrown, but casual observation of

the sides and covers of my culture chambers in which S. jimicola

was grown has revealed distances as high as 6 cm. Inasmuch as

great quantities of spores were found at this distance from the sub-

stratum the figures are probably much below the normal.

It has been stated that the mechanism appears much less effi-

cient in this genus than in the previous one. This statement is made
on observations of paper and agar-agar cultures mainly, where

in some cases the majority of the perithecia were found with large

I bunches of spores on their apices. This condition is also com-
mon in any culture. These perithecia when studied carefully were

seen to have their necks filled for a considerable distance with loose

spores. These are pushed out by the pressure of consecutive ex-

panding asci. Being covered with a viscid gelatinous substance

they adhere to each other and to the apex of the perithecium

forming a globular mass resting on the ostiolum. Often the

spores are pushed out in a column, of the same diameter as the

opening, which protrudes in a straight line or curves downward

by its own weight for a distance of 5 mm. or more. (PL 18. f.

14..) This gives an appearance very similar to certain of the

Hypocreales, especially to species of the genus Melanospora.

The genus Hypocopra has an ascus very similar indeed to that

of Sordaria, but there remains to be described here a very

characteristic structure whose function and composition are entirely

unknown. From its position it is supposed to be connected with
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the function of spore dissemination ; but its behavior during this

process is not known and the actual exit of spores from the ascus has

never been observed. Zopf * was the first to describe this structure

which is found in the apex of the ascus, and is easily recognized

by its giving the characteristic starch-blue reaction with iodine. It

possesses a definite structure and differs more or less in outline in

the different species. It occurs in no other genus of this family,

but according to my observations is very common if not constant in

several of the genera of the Xylariaceae. Poronia, Xylaria, and

Daldinia may be especially mentioned.

It appears to be in organic connection with the protoplasm of

the ascus upon which it rests and by which its base is more or less

surrounded by short blunt processes. Its upper portion shades off

gradually into the ascus wall from which it is separated by a very

indistinct line of demarkation. Laterally in several species it is

prolonged into long indistinct horn-like processes which project

downward. When the ascus is viewed endwise the structure is

seen not to be solid, but appears as a thick ring, bounded ex-

ternally by the ascus wall. The whole structure is brought out

very clearly by the application of iodine which gives to it a typical

starch-blue color. Occasionally in H. equorum the reaction with

iodine has been observed to be brown in many of the asci. But

the brown is a very different color from the protoplasmic brown of

the remainder of the ascus. It should be described as more of a

transparent umber. In H. mcrdaria faint striations may be seen

in a lateral view, which are more readily seen when the color is

being gradually extracted in dilute glycerine. It stains most

deeply at the base and gradually fades out toward the apex and

tow Tard the lateral horn-like projections which are not colored at

all except at their very bases. Zopf has given colored drawings

of this structure as seen under the iodine reaction, but the definite

shape and outline appears to have escaped him although he repre-

sents perfectly the upward projections of the general protoplasmic

contents of the ascus. This body appears before there is any sign

of spores in the ascus and grows in size as the ascus and spores

develop, but it is a perfectly definite structure from its first appear-

ance.

* Zeitschrift gesammt. Naturwissensch. (Halle), 56: 1883.
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The organ when examined under a high power appears to be

actually segmented as shown in IV. 19. /. ij
y

in which five seg-

ments are distinctly shown. In this particular specimen, which is

from Montana, both the blue and the brown reactions with iodine

were manifest. The basal segment gave the blue reaction and the*>—~—t,

second segment a very deep brown which gradually decreased in

intensity upward and finally disappeared entirely in the lower por-

tion of the upper segment leaving the upper portion perfectly hya-

line.

The behavior of this apical organ on being removed from the

ascus is of great interest. In the Montana specimens this has

been actually observed in two or three instances entirely acci-

dentally, however. In PL 19./. Tf %
18, the organ is shown both

before and after the removal. The upper segment will be seen to

have diminished in size, the three middle ones to have increased

slightly in all dimensions, but the lower one has become tremend-

ously enlarged. These observations, while of considerable interest,

furnish only presumptive evidence regarding the function of the

organ.

Dr. D. T. MacDougal has recently suggested to me, rather

reservedly, that the blue coloration in this structure may possibly

be due to the presence of a mixture of amylose and pectin com-

pounds such as are described by Pfeffer* for the epidermal cells

of Saponaria officinalis, Arum Italicum and other species. The

suggestion is instructive, but no positive statement can be made

regarding it at present. The fact that there occurs a brown re-

action at times in some species would indicate that the composi-

tion is by no means constant.

Further investigation of this apical body of the ascus is neces-

sary. A careful study of its development and occurrence in other

genera of the Sphaeriales may have an important bearing on the

question of relationship. Indeed the genus Hypocopra appears to

ty Xylariaccae.

\

In passing from the genera which have spores with one cell

to those which have spores with three or more cells there occurs

an entirely different method of spore dissemination ; as far as my
observations go, the asci here are not elastic at all. Not a single

* Plant Physiology, English ed. 473.
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instance has been found in which the asci were thought to be

stretched in the least. Osmotic action, however, obtains here as

in the other genera at the time of maturity ; but the asci rupture

without stretching in much the same manner as those of Pleurage

after stretching. The ascus ruptures transversely by cutting off a

portion of the apex. The line of rupture varies in different species

and indeed it is not constant in the same species. It may occur

near the apex when a small thimble-shaped segment of the

ascus apex is cut off as in Sporormia intermedia, or it may occur

farther down as in ^. herculea. {PL 2. f. p.) After the rupture of

the ascus in the latter species the lower attached portion may be

distinctly seen thrown into irregular convolutions and folds, while

in the former, as well as in many of its closely related species, the

corresponding portion appears to hold its shape almost perfectly

after the rupture.

As soon as the wall of the ascus in the genus Sporormia is

broken, a second membrane appears within it. The protoplasmic

contents of the ascus has formed a membrane which is indistin-

guishable from the ascus wall itself before the rupture occurs.

This internal membrane is tremendously elastic. Several cases

have been observed in which the membrane stretched five times

the length of the original ascus. Sometimes the cap of the ascus

is carried up with the membrane, but more often it soon becomes

rubbed off and is lost. The membrane, unlike the asci of the

genus Pleurage, does not extend much in width ; it continues about

the same in this dimension as the original ascus. . In all the species

of the genus there is not one which has transparent perithecia,

so we are obliged to employ other means of studying the behavior

of the asci. Fortunately here the membrane carries all of the

spores entirely outside of the perithecium, vS*. intermedia, S. leporina,

and S. Dakotensis. In the last named species they protrude twice or

thrice the length of the spore mass beyond the ostiolum. Usually

they will remain stretched to their full capacity for a short time when
the apex of the membrane gives way and the whole spore mass

which is held together by the gelatinous coatings is forced out,

as from the ascus of Sordaria, through an apical perforation.

Whether the apical perforation is constant in the genus is not fully

determined
; but it is very common at least. Uncertainty regard-

f

\
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ing the point is caused largely by the fact that it was entirely over-

looked in the early part of my investigation. Plate 2 will show

some of the species in which it is known to occur.

When mature perithecia are ruptured under the cover-glass,

the asci escape in the same manner as in the genus Pleurage
%

but here there is a much more conspicuous effect of osmosis.

The asci rupture in rapid succession and the membranes stretch

out with such force and such rapidity as to keep the entire field in

constant agitation for a considerable length of time. It is rather

exceptional, however, to find a membrane rupturing normally

under such circumstances. They generally remain stretched for

a time and finally either rupture at some point in the lateral wall

or gradually contract again when the membrane deliquesces and

disappears entirely.

The distance to which the spores are ejected in this genus has

not been studied with any degree of accuracy. But judging from

the case of vS". Dakotensis, where hundreds of asci have been seen

ejecting their spores in water, the force of membrane rupture here

is about the same as the force of ascus rupture in the species of

Pleurage studied. (PL 2.f. /.)

There appears to be considerable variation in the different

species in reference to the progress of the asci through the ostio-

lum. In 5. intermedia two and three asci may stretch out at once.

Usually one is in advance of the others, but still some portions of

three will be seen moving out at one time. In 5. leporina one at

a time appears to be the rule, to which an exception has never been

noticed either in this species or 5. Dakotensis. The phenomenon

has been observed but once in the first species, several times in

the second, and twice in the last, with which a very thorough

series of observations were made.

The rapidity with which the successive membranes appear at

the ostiolum in *S. Dakotensis is sometimes almost incredible.

Several will often stretch out in a minute with perfect regularity

and in absolute single file. Nearly two days were spent in study-

ing the South Dakota specimens of this species when they became

mature ; the results obtained were most astonishing when com-

pared with the genus Pleurage.

Observations were made the first day on three perithecia between
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3 and 5:30 P. M. They were mounted in water as usual and the

frequency of the appearance of asci at the ostiolum noted. The

data in the three cases were as follows :

1. 30 asci passed out in 7 min.

2. 25 " " " " 6

3. 40 " " " " 8)4

a

1

1

Other records made were discarded for various reasons, mainly

because of uncertainty. The following day a more extended series

of observations were made when results were obtained as follows :

1. 30 asci passed out in 7 min. 10 sec.

2. 30 " " " " 6 " 15 "

3. 50 " " « •• 5 «
s

«

4. 30 " " " " 10 " 12 M

5. 33 " " " " 14 "

The fifth perithecium was studied for 65 minutes with obser-

vations every 10 minutes of sufficient duration to determine whether

the rate of ejection was constant. No variation could be detected

until after 60 minutes had elapsed, and at 65 minutes the observa-

tion was discontinued. At the rate given above about 153 asci

must have erupted during this time. There were a great many
asci left in the perithecium at the close of the experiment.

The genus DelitscJiia has a functional internal membrane in the

ascus very similar to Sporormia^ apparently the only difference

being the method in which the ascus ruptures. Instead of ruptur-

ing at an apical pore the membrane opens by a lid or thimble-

shaped portion breaking off very much like the ascus in Pleurage.

In some of the species this is clearly marked off by a constric-

tion [PI. 13. f. if) y
which is only faintly visible before the rupture

of the ascus, but is very distinct as soon as the membrane begins to

elongate. Only a few cases of actual rupture of the membrane

and exit of the spores have been observed.

In making mounts and rupturing perithecia, it often happens

that the asci become severed from their attachment by the stipe

becoming broken off near the base. When this occurs some very

peculiar phenomena may be observed (PL 1. f. 1). The elastic

membrane may push out of the narrow opening thus made in the

stipe and form a long bag-like structure below the ascus proper.

The spores may remain in the ascus proper, or some of them may
be forced into the membrane below.
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The best summary of this subject is found in the synopsis on

page 32; but a few* general considerations will be of value. The
whole process of spore ejection is considered to be a purely phys-

ical phenomenon which has no connection with the life processes

of the plant except in so far as the structures which render it pos-

sible are the result of those processes. Evidences of this hav«

accumulated during the progress of the work. Every genus in

the family shows that the asci will stretch in a normal manner

after a desiccation which has rendered them entirely lifeless.

It was my practice in making moist chamber cultures to pay

but little attention to the samples of the substrata until they were

thoroughly moistened. At this time they were all carefully exam-

ined for perithecia of species of this family. This examination al-

ways took place within the first twenty-four hours after the cultures

were started. In several instances one or more species were found,

and their asci or membranes enlarged in an apparently normal man-

ner. The phenomenon was of remarkably frequent occurrence in

the genus Sporormia, but the same thing was often observed in study-

ing dry specimens of any of the other genera when they had been

dried at the proper stage of development. One case studied is of

particular interest. The substratum on which 5. lata was found

was sent to me late in July or early in August, 1899. It was

kept in a dry state in the laboratory until January, 1900, when it

was thoroughly moistened and placed in a moist chamber where

it remained for about twenty hours before being examined. The

asci on being pressed out of the perithecium ruptured, and the mem-
branes elongated in a manner indistinguishable from a growing

plant. Several membranes ruptured and ejected their spores in

water under the cover-glass. Later, membranes were found

pushing their way out of the ostiola in undisturbed perithecia

upon the substratum. But the rupture of the asci and the elonga-

tion of the membrane are matters of common observation in some

species of the Pyrenomycetes. However, no record has come to

my observation of an actual demonstration of spore ejection like

this one from dead specimens.

It appears from these observations that these plants have so

adapted themselves to their environment that they may be dried

with impunity when they reach maturity, and that when proper
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conditions of moisture reappear the spores will be ejected at a

favorable time for germination. Wh
tice or not can not be asserted, but that it does at times occur is

without question. It is easy to conceive how such an arrange-

ment might be of a decided advantage to the plant, whose environ-

ment is subject to great variations of moisture in short intervals of

time.

'

1



Order SPHAERIALES

Family Sordariackae

Perithecia superficial or deeply sunken in the substratum, and

often erumpent at maturity ; usually without a stroma, but when

it occurs, the perithecia are sunken with projecting papilliform

beaks ; thin and membranaceous to coriaceous ; slightly trans-

parent to black and opaque. Asci usually very delicate, sur-

rounded by long paraphyses or intermingled with them. Spores

usually dark-colored, I to many-celled, surrounded by a hyaline

gelatinous envelope or ornamented with hyaline gelatinous apic-

ula. The species are entirely saprophytic and generally grow on

manure.
Key to tlie Genera

Spores I-celled.

Stroma absent.

Ascus perforate ; spores partly or entirely surrounded by a hyaline gelatinous

envelope. I. Sordaria

Ascus not perforate, but opening by breaking oft of the inelastic ascus apex ;

spores ornamented by secondary gelatinous appendages with or without

primary ones

elongated and lateral.

Spores more than I -celled.

Stroma absent.

Spores 2- celled.

II. Pleurage.

e and the germ p

III. Hypocopra.

IV. Dklitschia.

Spores 4- to many-ceiled. V. Sporormia.

Stroma present. VI. Sporormiella.

The disposition of the genera corresponds most closely with

the arrangement adopted by Rehm,f an d differs from the later

works of Schroter J and Lindau § mainly in the division of the

genus Sordaria as recognized by them. The development of the

epiplasm of the ascus into a gelatinous envelope or into gelatinous

apicula is here recognized as a generic character, but Lindau

states, inasmuch as all gradations between the two forms are

* Pleurage zygospora is an exception,

f Rabenhorst, Krypt.- Flora Deutschlands.

J Cohn, Krypt. -Flora Schlesien.

Engler & Prantl, Die natiirlichen Pflanzenfamilien.

(39)
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found, that all the species should be included in the same genus.

This is certainly unsound reasoning, for if it were followed con-

sistently we would be obliged to abolish much if not all of our

system of classification as well as the entire doctrine of evolution.

Rut this appears not to be the only distinction between the two

genera. In all the American species at least there is a decided

difference in the apex of the ascus, the genus Sordaria as here

recognized having an ascus with an apical perforation, while in the

genus Pleurage there is no such opening, but the ascus ruptures

by the breaking off of a lid or cap-like portion.

With regard to the synonomy some explanation appears to be

necessary. The name Podospora has been applied in recent

times to the species having appendiculate spores ; but two years

ago Dr. Otto Kuntze * called attention to the fact that Fries f

established the genus Pleurage on Schizothechim fimicolum Corda %

as a type. Corda's generic name being a homonym, the name given

by Fries will have to stand. As stated elsewhere, it is not known

now what species Corda had ; it has usually been said that he had

/ It appears to me
from an examination of Corda's description and figures that there is

no question but that he had one of the P. curvula group of species

at least ; but since he does not figure the asci it is impossible to

decide. Since, however, he figures a species having agglutinated

hairs, appendaged spores and living on dung, it seems perfectly

safe to accept it as the type of the genus, although the species can

not be determined with certainty.

Cesati and DeNotaris § established the genus Sordaria in 1863,

giving a list of 16 species with Sphaeria sordaria Fr. at the head

of the list. Fourteen of these species have been removed to other

genera, one has been dropped from our literature entirely, and one,

Sphaeria fimicola Roberg., remains to represent our present con-

ception of the genus.

Lack of time has prevented any extended study of relation-

ships with other groups, but a few observations are thought to be

*Rev. Gen. Plant. 3
s

: 504.

f SummaVegetab. Scand. 2 : 418.

J I cones Fung. 2: 29.

I Comment. Soc. Crit. Ital. I: 225.
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worth recording at this time. Certain species of Sporormia show a

close relationship to such forms as Perisparium, while Pleurage

erostrata has a perithecium which is typical of the Perispariales
t

but its spore appendages and other characters are identical with

Pleurage. It is to the relationships of the genus Hypocopra that

attention is especially called. When species of Poronia developed

in cultures of material from South Dakota, Arizona, Mississippi,

and Texas, I was particularly struck with their similarity to Hy-
pocopra and came to an almost immediate conclusion that this

genus of the Xylariaceae should be placed with the Sordaricaeae

;

further study, however, raised a doubt as to whether Poronia should

be placed in the Sordariaceae or Hypocopra in the Xylariaceae.

Fig. I. Poronia introduced to illustrate similarity to Hypocopra. The species has

passed for P. oedipus, but it is rather doubtful whether it is that species. I, diagram

of upper expanded portion of stroma X 35 > from microtome sections ; 2, ascus X 2 3° »

3, apex of ascus showing apical body X 3*5 5 4> spore X 3*5 \ 5> stroma X 2 - The

figures are all from Texas specimens developed in a moist chamber. The stroma is

much more slender and the expanded upper portion much smaller on this account.

There is no question but the two genera are very closely related

and should be placed together. An examination of the figures of

Hypocopra violacea with the accompanying cut of Poronia oedipus

(Fig. 1) will show clearly how closely related the two genera

really are. In the first, the perithecia are completely imbedded

in a stroma. All that is necessary to make it a Poronia is to have

the stroma stalked. The points on which the two genera agree

may be summarized as follows :

1. Habitat.

2. Development of a stroma.

3. Similar paraphyses.
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4. Texture of perithecia.

5. Ascus with apical structure which colors brightly with

iodine.

6. Spores with hyaline envelopes.

7. Spores with lateral germ-slit.

Poronia differs from Hypocopra in having a stipitate stroma

and in developing conidia. Concerning the latter it may be said

that it is of minor importance inasmuch as it is not definitely

known whether Hypocopra produces conidia or not, and it is well

known that although some species of the Sordariaceae produce

conidia, others never do. The apical body of the ascus is a very

characteristic structure and occurs according to my observations

very commonly in the Xylariaceae.

Podosordaria Mcxicana Ell. & Holway, which would naturally

be looked for here, is a Poronia pure and simple.

I. SORDARIA Ces. & DeNot. Comment. Soc. Crit. Ital. 1 :

225. 1861. Ellis & Everhart, N. Am. Pyren. 126. 1892.

Winter; Rabenhorst, Krypt. -Flora, I
2

: 165. 1887.

Hypocopra Fuckel, Symbol. MycoL 240. 1869. Saccardo,

Syll. Fung. 1 : 240. 1882.

Perithecia scattered or aggregated, superficial or sunken, mem-
branous or coriaceous, dark and opaque. Asci containing an
apical perforation and stretching at maturity. Spores one-celled,

usually dark-brown in color and surrounded by a gelatinous

hyaline fugacious covering.

Key to ttie Species
Perithecia not hairy or bristly.

Spores dark -colored.

Perithecia coriaceous. I. S. bombardioiaes.

Perithecia membranaceous.

Spores small (5X8//), subglobose. 2. S. minima.

Spores cymbiform. 3. S. hippica.

Spores ellipsoid, large (15-18 X 2 5-34/0> rounded at both ends.

4. S. macrospora.

Spores ellipsoid, smaller (n-13 X *6-2j^), acutely rounded below.

5. S.fimicola.

Spores obovate, acutely rounded below. 6. S. humana.
Spores hyaline.

Perithecia hairy or bristly.

Asci 8-spored.

Beak long and hairy.

7. S. hyalina.

Spores with apiculum at each end. 8. S. Montanensis.
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Spores with apiculum at lower end only. 9. S. alpina.

Beak papilliform, conical or wanting.

Hyaline envelope surrounding lower third of spore only.

10. S. semi mid a.

Hyaline envelope surrounding entire spore.

Asci 32-spored.

Spores conspicuously flattened, comparatively large and suhcircular

11. S. discospoia.

Spores comparatively small, ellipsoid to subglohose.

12. S. leucoplaca.

1 3. S. ph ilocoproidcs*

I. Sordaria bombardioides Awd.; Niessl, Beitriige zur Kent-

niss der Pilze (Brunn) 1872*; Hedwigia, 12: 130. 1873.

Rabenh. Krypt. -Flora, I
2

: 168. 1887. Saccardo, Syll. Fung.

1 : 233. 1882. Ellis & Everhart, N. Am. Pyren. 128. 1892.

Hypocopra bombardioides (Awd.) Sacc. Syll. Fung. 1 : 243.

1882.

Perithecia superficial, crowded and confluent at base, .5 mm.
wide by 1 mm. long ; thick coriaceous, chestnut-brown to black

;

oval, oblong or pyriform, broadly rounded above and terminating

in a small papilliform ostiolum.

Asci 8-spored, cylindrical, broadly rounded above and taper-

ing below into a short stipe, 20—30 /i x 150-2 10//: paraphyses

filiform, septate, agglutinated, longer than the asci.

Spores obliquely uniseriate, oval, broadly rounded at the ends

and often inequilateral, 12-14/z x 26—34//, ranging from hyaline

when young through yellow to dark brown and opaque : gelati-

nous covering prominent and swelling greatly when placed in water

{PL 4 -f. 4-7-)
Distinctive characters : Shape, size and prominence of the

perithecia.

Dry specimens : On horse dung, Mt. Shasta, California.

(Harkness) ; horse dung, Michigan, 1893 (Hicks); horse and cow

dung, Summit, Mont., Aug. 1900 (Griffiths & Lange).

Cultivated specimens : On horse and cow dung, Summit,

Mont., Aug. 1900 (Griffiths & Lange).

The wall of the perithecium swells enormously in water and

then may be easily separated into two layers, an outer gelatinous

and an inner more firm and rigid one. When the outer portion

is removed there remains a somewhat clavate doubly papilli-

form body containing the spores. A 10-per-cent. solution of

This reference is not at hand but the next is a reprint of the original description.
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caustic potash has about the same effect as water, but the action

is more energetic.

The development of this species, while no more interesting than

many of the other species of the family, is much more striking and

readily observed. It was one of the most common species met

with during the month of August, 1900, at Summit, Montana. No
less than a dozen cultures of it have been made from material col-

lected in this region. While the perithecia are described as con-

fluent and superficial they are often found scattered as well ; and

the young groups almost invariably are erumpent from between

the fibers of the substratum, becoming entirely superficial at ma-

turity. The young perithecia are a dark somewhat translucent

brown and become black only after maturity.

2. Sordaria minima Sacc. & Speg. Michelia, 1 : 373. 1878
;

Fung. Ital. pi 6 1 j. 1879

Hypocopra minima (Sacc. & Speg.) Sacc. Syll. Fung. 1 : 244.

1882.

Perithecia scattered, superficial or more often with sunken base,

100-150 /i x 150—180 /i, thin, membranaceous, dark brown to

black with cellular structure usually invisible, pyriform to conical

with papilliform to blunt and truncate beak ; exposed portion cov-

ered with minute papillae.

Asci 8-spored, cylindrical, broadly rounded to truncate and
perforate above, and slightly contracted below into a short blunt

stipe, 5—8 fi x 60—85 I 1 : paraphyses filiform but wide in com-
parison with the ascus, septate, equal to the ascus or slightly longer.

Spores uniseriate, ellipsoid to subglobose, prominently biguttu-

late when young but becoming indistinctly so at maturity and
entirely homogeneous in age, hyaline when young, varying through
olivaceous to dark brown and opaque, varying but little from 5 x
»/* {Pt.3,f. 25-27.)

Distinctive characters : Small black papillate perithecia and
small spores.

Cultivated specimens : On goat dung, Ft. Lee, N. J., Nov.

1899.

3. Sordaria hippica (B. & R.) E. & E. North American Pyren.

127. 1892

Hyp
Hyp

1876.

wpra hippica (B. & R.) Sacc. Syll. Fung. I : 247. 1882.

Perithecia springing from a thin effused white mycelium

;
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ostiola black, papilliform
; spores short cymbiform, 1 5 ft long.

On horse dung, South Carolina (Ravenel).

This is a very doubtful Sordaria, but as the description is very

meager and the original specimen cannot be found, no positive

statement can be made concerning it.

4. Sordaria macrospora Awd.; Rabenh. Fung. Europ. no. 954.

Rabenh. Krypt. -Flora, 1 195. 1887. Cohn, Krypt.-Flora

Schlesien, 3
2

: 286. 1 894.

Halle, 13 : 79-80. //. 7,/. 4.

Abhand. naturforsch. Gesell. zu

1873.

Plenrage macrospora (Awd.) Kuntze, Rev. Gen. Plant. 3
s

: 505.

1898.

Hypocopra macrospora (Awd.) Sacc. Syll. Fung. I : 241. 1882.

Perithecia scattered and sunken with a short

papilliform to enlarged globular naked beak

Fig. 2. Sordaria mac-

rospo r a a f t er \ V i n t er . I

,

about 350 fi x 550 /*, pyriform, thin, mem-
branaceous, black.

Asci 8-spored, cylindrical, broadly rounded
above and contracted below into a long stout

stipe, persistent, 225-280 fx x 20-25 fi: para-

physes abundant, ventricose, agglutinated, lon-

ger than the asci but not mixed with them.

Spores obliquely uniseriate, elliptical, broad-

ly rounded at the ends, 15-18 /ix 25—34/1:
hyaline envelope prominent and swelling greatly

in water.

Distinctive characters : Mainly as in S.

fimicola but with larger spores.

No American specimens of this species have

been seen. The above description has been

taken from European specimens and from Win-

ter's diagnosis. The species has been reported

to have been collected in Texas by H. W.

Ravenel. The specimens were named by M. C.

Cooke and published in Annals New York

perithecium ; 2, ascus. Acad. Science, 1: 186. 1878.

5. Sordaria fimicola (Rob.) Ces. & DeNot. Comment. Soc. Crit.

Ital. 1:226. 1861. Rabenh. Krypt.-Flora, I- : 166. 1887.

Sphaeria fimicola Rob. Desmazieres, Plant. Crypt, de France,

no. 709; Ann. Sci. Nat. III., Vol. 353. 1849.
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9 : 490.

Hypocopra fimeti Fuckel, Symbol. Mycol. 240. 1869.*

Hypocopra fimicola (Rob.) Sacc. Syll. Fung. 1 : 240. 1882.

Spliaeria equina Fuckel, Fung. Rhen. no. i802.f

Sordaria Iowana Ell. & Holw. Jour. Mycol. 4: 65. 1888.

Sordaria ostiolata E. & E. Bull. Torr. Club, 24 : 458. 1897 ;

Saccardo, Syll. Fung. 14: 492. 1899.

Hypocop

1891.

Perithecia scattered or aggregated into a layer which forms a

complete covering for the substratum, usually sunken at first and

erumpent later, but they may be superficial from the first, 240—

300 /i x 325-525 /jl, thin, membranaceous, with cellular struc-

ture usually plainly visible, hyaline when young, ranging through

greenish to dark brown or black, pyriform with papilliform or

slightly elongated, black beak which may be smooth or slightly

roughened with minute papillae.

Asci 8-spored, cylindrical, broadly rounded to truncate,

perforate at the apex and tapering below into a short blunt stipitate

base, 16-19 (i x 140-160 fi %
rather persistent: paraphyses ven-

tricose, agglutinated, longer than the asci.

Spores obliquely uniseriate, ellipsoid, rounded at the ends,

but evidently more acutely so below, 1 1—
1 3 }i x 16-23 /1 : germ

pore apical, circular and situated in the lower more acutely rounded

end of the spore : hyaline covering not surrounding the entire

spore but having its edges attached around the germ pore, which

it does not inclose on stretching. (PL j, f. 19-21, and PL /f.,f.

Distinctive characters : Dark pyriform smooth perithecia and
ellipsoid spores.

Dry specimens : On horse, rabbit and cow dung, Ontario, Can-

ada (Dearness) ; North American Fungi, nos. 2550 and 2749;
on Carex vulpina, Oberlin, Ohio, March, 1894 (Jones); paper

under bread culture in laboratory, Ann Arbor, Mich., March, 1894

(Johnson); horse, cow and rabbit dung, Rooks Co., Kan. (Bar-

tholomew); horse dung, Decorah, la., May, 1886 (Holway).

Cultivated specimens : On horse, cow, goat, and rabbit dung

in vicinity of New York City, and Ft. Lee, N. J., summer, 1899;

* Rehm in Rabenh. Krypt. -Flora gives II. stercoris Fuckel, Symbol. Mycol. 241

as a synonym of this also, but in Winter's own copy of this work he has written in the

margin opposite this species macrospora. From the measurements and description given

by Fuckel it would seem that Winter is correct.

f Not seen.



SORDARIA 47

*-•

horse, sheep and rabbit dung, Tucson, Ariz., Jan. 1900 (Tyler)
;

horse, deer and rabbit dung, Mesilla Park, N. M., and vicinity, Jan.

1900 (Wooton) ; horse dung, Proctor, Vt, Aug., 1899 (Banker)
;

horse dung, Schaghticoke, N. Y., Aug. 1899 (Banker)
; rabbit,

horse, and cow dung, London, Ont, Aug. 1899 (Dearness) ; horse

dung, Huron, Highmore and Brookings, S. D., summer, 1899

(Carter); rabbit dung, Auburn, Ala., Aug. 1899 (Earle) ; horse

dung, Biloxi, Miss., Sept. 1899 (Tracy); horse, cow, rabbit and

dog dung, Austin, Tex., Jan. 1900 (Long) ; horse, cow and rabbit

dung, Rooks Co., Kan., Aug. 1899 (Bartholomew); horse dung,

Emma, Mo., Aug. 1899 (Demetrio) ; horse dung, Summit and

Great Falls, Mont., Aug. 1900 (Griffiths and Lange).

6. Sordaria humana (Fuckel) Awd. Abhand. naturforsch. Gesell.

zu Halle, 13: 85. pl.S.f. p. 1873. Rabenh. Krypt. Flora,

I- : 166. 1887. Ellis & Everhart, N. Am. Pyren. 126. 1892.

SpJiaeria humana Fuckel, Fung. Rhenani, no. 1801.

Hypocopra humana Fuckel, Symbol. Mycol. 241. 1869
;

Saccardo, Syll. Fung. 1: 240. 1882.

Sordaria sphaerospora E. & E. North American Pyren. 128.

1892.

Hypocopra sphaerospora (E. & E.) Sacc. Syll. Fung. 11 : 280.

1895.

Perithecia scattered and sunken, with projecting papilliform

beaks or aggregated in solid clusters and erumpent in such a way
as to be completely exposed at maturity, about 350 fi x 600 /*,

thin, membranaceous, dark brown to black, pyriform with papilli-

form to slightly cylindrical beak.

Asci 8-spored, cylindrical, broadly rounded to truncated above

and tapering below into a short blunt stipe, quite persistent, 17-

19 tt X 160—200//: paraphyses large, ventricose, longer than the

asci and not much mixed with them.

Spores obliquely uniseriate, obovate, broadly rounded above
and acutely so below, 14-18 u x 21-23 a, ranging from hyaline

when young through olivaceous to dark brown and opaque :

gelatinous envelope becoming very prominent in water and cover-

ing the entire spore except the circular germ pore at lower end
of the spore around which it appears firmly attached. {PL j,f.
16-18 and PI. 4.,/. 14-16.)

Distinctive characters : Dark pyriform smooth perithecia, and
obovate spores.
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Dry specimens : On dog and human dung, Newfield, N. J*

(Ellis).

Cultivated specimens : On cow dung in greenhouse ; Colum-

bia University, winter and spring, 1899 ;
goat and dog dung, New

York City, August, 1899 ;
pig dung, Brookings, S. D., Novem-

ber, 1899 (Carter); pig dung, De Soto, La., August, 1899

(Frierson).

Like two other species of this genus, .S. fimicola and S. Jiumana

appear so closely related that a discussion of one necessarily in-

volves the other. The difference between them is very slight,

and it was very difficult for me at first to make a separation, al-

though an abundance of dry material was at hand. It was only

after cultures of both species were made side by side that it was

really decided that they were different. But when the differences

are all summedup there is only one which appears to hold through-

out —the shape of the spore. About a half dozen cultures of S.

huniana were made at once under varying conditions of light, tem-

perature and moisture in order to determine whether the forms of

the spores varied, but in no case was the ellipsoid spore of S. fimi-

cola seen to develop. One seems justified, therefore, in arriving

at but one conclusion, that there are two species here, as have

been described, although they are established on but one constant

specific character.

7. Sordaria? hyalina sp. nov.

Perithecia small, scattered, sunken, subglobose, about 150/i

in diameter, thin, membranaceous brown, smooth, with cellular

structure plainly visible : beak papilliform or entirely wanting, when
the ostiolum is simply an opening in the top of the subglobose
perithecium.

Asci 8-spored, cylindrical, broadly rounded or truncate, and
perforate above, and contracted below into a stipe of medium
length, very numerous and quite persistent, 5—6 ji x 45—55 /^

:

paraphyses absent.

Spores obliquely uniseriate, ellipsoid, broadly rounded at the

ends ; 2.5—3
t
a * 4-5—5 f*

: gelatinous covering very narrow. (PL

3*f- 28-30.)

Distinctive character : Hyaline spores.

Cultivated specimens : On cow, horse, and goat dung, Ft. Lee,

N. J., and New York City, summer, 1899 ! covv dung, Rooks Co.,
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Kan., July, 1899 (Bartholomew) ; cow dung, Schaghticoke, N. V.,

Aug. 1899 (Banker); horse dung, Aberdeen, S. D., Sept. 1899
(Towne) ; cow dung, Biloxi, Miss., Aug. 1899 (Tracy).

Outwardly this species resembles Sporormia minima some-

what. It appears to be quite widely distributed, but it has never

been met with in any great quantity. Usually only a few scat-

tered perithecia have been found in one culture.

8. Sordaria Montanensis sp. nov.

Perithecia scattered, sunken, 450-600 ax 750-900/*, thin,

membranaceous, dark brown to black in color, subglobose to

oval with a long black cylindrical projecting beak ; all exposed
portions, especially the beak, densely covered with short straight

acuminate sparingly septate hairs of approximately equal length
;

these become gradually changed into the long flexuous rhizoids

which cover the sunken portions of the perithecium.

Asci 8-spored, cylindrical, rounded or truncated and perforate

at the apex, and tapering below into a long stout stipe, quite per-

sistent, 29-32 a x 340-400 u
;

paraphyses filiform, septate, slightly

longer than the asci.

Spores obliquely uniseriate, ellipsoid, broadly rounded at the

ends, 24-27 ;tx 45-5 1 I* tipped below by a broad, conspicuous,

hyaline apiculum, and at the apex by a very much smaller incon-

spicuous one ; the spore and its apicula surrounded by a gelati-

nous covering which becomes very wide and conspicuous when
mounted in water. (PL j.f. r—j and PL ip. f. rj.)

Distinctive characters : Long cylindrical hairy beak and apicu-

late spores.

Cultivated specimens : On horse dung, Missoula, Mont., Jan.

1900 (Elrod)
; horse and cow dung, Summit, Mont., Aug. 1900

(Griffiths & Lange).

This is a very striking species which is decidedly different

from anything else in the genus. The spore apicula show a close

relationship to the genus Pleurage, while the hyaline envelope,

which is very pronounced, and the apical perforation of the ascus,

locate it without doubt in the present genus. It occurred rather

rarely in the first cultures, but abundantly in the last.

9. Sordaria alpina sp. nov.

Perithecia sunken, scattered, or aggregated in small clusters,

pyriform, thin, membranaceous, olivaceous below but black in all

exposed portions, about .5x1 mm., the black projecting long
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stout cylindrical beak, as well as all exposed portions of the peri-

thecium densely and uniformly covered with rather short stout

abundantly septate brown hyaline-tipped straight hairs.

Asci 8-spored, cylindrical, slightly contracted and rounded
above and gradually narrowed below into a long slender straight,

curved or crooked stipe, 18—20 //x 270-350//, persistent: para-

physes abundant, septate, often slightly constricted at lower septa,

mixed with and much longer than the asci.

Spores uniseriate, ellipsoid, rounded at both ends, ranging from
hyaline when young through olivaceous to dark brown and opaque,
1 2-

1 4 fix 20—37 //, with a minute hyaline apiculum at lower end
of each spore : gelatinous envelope narrow and swelling but slightly

in water. (PL ip. f. 4.-6.)

Distinctive characters : Small spores with one minute apiculum
below and a very narrow hyaline envelope.

Cultivated specimens : On horse and cow dung, Summit, Mont.,

Aug. 1900 (Griffiths & Lange).

In outward appearance and habitat, this species resembles S.

Montanensis very closely. It can be readily distinguished from

the latter, however, by spore characters. The plant was culti-

vated upon material collected on account of the presence of 5.

Montanensis. In the cultures it was difficult to separate the two

except by the more abundant development of mycelium in the

latter although they occurred on distinct areas of the substrata.

10. Sordaria seminuda sp. nov.

Perithecia sunken, scattered or aggregated in small clusters,

pyriform, thin, membranaceous, olivaceous below but black in all

exposed portions, 300—400// x 500-600 //, the black papilliform

projecting beak and all exposed positions covered with short

straight brown hyaline-tipped scarcely separate hairs arranged in

small groups or uniformly scattered.

Asci 8-spored, cylindrical, broadly rounded and perforated

above and contracted below into a long, crooked stipe, 1 80-200 //

X 12—14//, rather persistent : paraphyses filiform, septate, persist-

ent, not numerous, seldom exceeding the asci in length.

Spores obliquely or vertically uniseriate, ellipsoid or often

ovate, broadly rounded above but more acutely so below, 10—12//

X 16—22//, ranging from hyaline when young though olivaceous

to dark brown and opaque ; lower end of spore tipped with a

short hyaline cylindrical apiculum which is surrounded by a trian-

gular hyaline gelatinous envelope extending over the lower third

of the spore. (PL ip.f. 10-12.)
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Distinctive character : The peculiar gelatinous covering of
the spore.

Cultivated specimen : On horse dung, Summit, Mont., Aug.

1900 (Griffiths & Lange).

This species is very closely related to the genus PI enrage in-

asmuch as the spores have an apiculum which is a part of the

original hyaline cylindrical spore which has been cut off in the

process of development as described elsewhere. The gelatinous

coating which, however, covers only a third of the spore and

which is rather persistent compared with many species, together

with the perforate ascus place the species in the genus Sordaria

without any doubt.

1 1. Sordaria discospora Awd. ; Niessl, Beitr. Kenntn. Pilze Briin,

1872*: Abhand. naturforsch. Gesell. zu Halle, 13: 83-85.

//. 8.f. 8. 1873.

Hypocopra discospora (Awd.) Fuckel, Symbol. Mycol. Nach-

trag 2 : 43. 1873. Sacc. Syll. Fung. I : 240. 1882.

Sordaria platyspora P. & P. Grevillea, 6 : 28. pi. 94. f. 2.

1877.

Hypocopra platyspora (P. & P.) Sacc. Syll. Fung. 1 : 241.

1882.

Perithecia scattered, usually sunken, 220—270 fi in diameter,

thin membranaceous and often quite brittle, dark brown to black

and opaque, subglobose to pyriform, with short papilliform to

conical black beak which is covered like the exposed portions of

the perithecium with short, erect, dark brown or black hairs.

Asci 8-spored, broadly rounded to truncate and perforate above,

and contracted below into a short blunt stipe, 75-130/^ x 13-21 fi :

paraphyses filiform, septate, slightly longer than the asci.

Spores uniseriate, flattened, subcircular to broadly ellipsoid

in one view and narrowly elliptical in the other, 8-11 u x 10-18 fi,

the germ pore extending nearly the entire length of spore ;
hyaline

covering prominent when spores have been removed from the

ascus. (PI. j.f. 4-—8.)

Distinctive characters : Bristly hairs of perithecia and com-
paratively large flattened spores.

Cultivated specimens : On horse dung, NewYork City, N. Y.,

and Ft. Lee, N. J.,
summer, 1899; cow dung, Highmore, S. D.,

* This reference has not been seen, but a reprint of the original description occurs

in Hedwigia, 12: 131. l873-
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Sept. 1 899 (Carter) ; cow dung, Biloxi, Miss., Sept. 1899 (Tracy);

cow dung, Kingston, R. I., Dec. 1899 (Underwood); cow dung,

Rooks Co., Kan., August, 1899 (Bartholomew); Great Falls and

Summit, Mont., August, 1900 (Griffiths & Lange).

12. Sordaria leucoplaca (B. & R.) E. & E. N. Am. Pyren,

127. 1892

Sphaeria leucoplaca B. & R. Grevillea, 4 : 143. 1876.

Hypocopra leucoplaca (B. & R.) Sacc. Syll. Fung. I : 244.

1882.

Sordaria microspora P. & P. Grevillea, 6 : 28. //. Q4, f. J.

1877.

Hypocopra microspora (P. & P.) Sacc. Syll. Fung. I : 241.

1882.

Perithecia scattered, superficial or sunken, 180-250 fi in diam-

eter, membranaceous and often quite brittle, subglobose to pyri-

form, with usually a short papilliform or conical beak which,

together with all exposed portions, is uniformly covered with short

erect dark brown or black septate hairs or bristles.

Asci 8-spored, cylindrical, with a truncate perforate apex and
a short contracted stipe, 60-120 u x 8-9 fi : paraphyses filiform,

obscurely septate and a trifle longer than the asci.

Spores uniseriate, ellipsoid to subglobose, always rounded at

the ends, often slightly flattened, 5-6/ix 6.5-9/i; germinal

pore extending along one side nearly the length of the spore
;

gelatinous envelope plainly visible only after the spores have been
removed from the ascus. {PL j y f. p—15.)

Distinctive characters : Bristly perithecium and small size

throughout.

Dry specimens : On cow dung, Ravenel, Fung. Car. Exsic. 4

:

no. 61.

Cultivated specimens : On horse, cow and goat dung, New
York City and Ft. Lee, N. J., summer, 1889 ; cow dung, King-

ston, R. I., Dec. 1899 (Underwood) ; horse dung, Aberdeen, S.

D., Sept. 1899 (Towne) ; cow dung, Highmore, S. D., Sept.

1899 (Carter); cow dung, Biloxi, Miss., Sept. 1899 (Tracy);

burro dung, Hermosa, Colo., March, 1899 (Baker, communi-

cated by Earle); horse dung, Auburn, Ala., Aug. 1899 (Earle)
;

horse and cow dung, Summit, Mont., Aug. 1900 (Griffiths and

Lange).
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The occurrence and the characteristics of the two previous

species are so intimately related that it seems best to discuss them

together. As is readily seen from the descriptions given, the real

difference is one of size. According to my interpretation, based

on observation of the dry and cultivated material at hand, the

variability of this character has led to the estab-

lishment of unwarranted species. Plow right, for

instance, in commenting upon 5. microspores and

S. platyspora, states that they are closely related

to S. discospora, but evidently different. Again

Niessl, in Krieger's Fungi Saxonici, no. 166, says

that he is perfectly familiar with .S. microspora,

but has always considered it to be a small-spored

form of S. discospora. The two forms recognized

here grow intimately mixed and it is seldom that

one is found without the other, the larger spored

one, .S. discospora, being usually the less fre-

quent. The specimen quoted above shows the

same condition that one meets with in the Amer-
ican forms. Both large- and'small-spored forms

grow r together. Several perithecia examined con-

tained spores identical with the original 5. leu-

coplaca while others agreed with 5. discospora. right. 1-3, Sordaria

Winter recognized a variety of discospora which dlscos Pora
^

pentheci-

t nir-7- • a • ± r um
>

ascus and spores.
lie called 3. discospora major. A specimen * ot „ c , .

Jr J r 4~7> Soraana micros-

this at hand has spores larger than anything pora
,

perithecium, as-

which has been seen from this country, and in- cus
>

spores and para-

FlG. 3. After Plow -

deed the variety is larger throughout. It ap-
physes.

pears to me that there are three distinct forms in this group, the

variety major and the two preceding species. After studying a

great number of specimens in culture, I can readily conceive how
Plowright could have concluded that the two species established

by him might be " different from 5. discospora'' There certainly

are forms which appear to be intermediate, but the difference be-

tween the extremes seems too great to permit uniting into one

species.

The " white floccose spot " on which the perithecium of S. leu-

Krieger, Fung. Saxon, no. 74.
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coplaca were said, in the original description, to be seated, does not

appear in the specimens now, neither has such a characteristic

been observed in any of my cultures. The frequency of asci with

fewer than 8 spores is a very noticeable feature in the specimens

cultivated. This is due to the abortion of one or more spores after

they have been once formed. In the young stage one may find

three or more olive -green spores and a corresponding number of

abnormal hyaline ones in the same ascus. Later the hyaline spores

entirely disappear. Dr. Plowright in response to a letter of inquiry

concerning Sordaria platyspora
y

S. microspora, and S. Calif ornica
y

states that he is unable to find the types of the first two named.

Judging from the drawings and descriptions, however, there ap-

pears to be little room for doubt concerning them.

13. Sordaria philocoproides sp. nov.

Perithecia scattered, sunken, but becoming more or less super-

ficial with age, subglobose, with small papilliform or indistinct

beak, 300—400 u in diameter, membranaceous, black and opaque,
covered on all exposed portions with short stiff dark brown to

black pointed continuous hairs.

Asci 32-spored, cylindrical to clavate, broadly rounded and
simply perforate above, and contracted below into a short bluut
stipe, 1 3-20 fi. x 90-1 10 ;i\ paraphyses filiform, septate, a little

longer than the asci.

Spores in two to four series, slightly flattened, broadly ellip-

soid to subcircular in one view and narrowly ellipsoid in the other,

broadly rounded at the ends, 5.5-8 [i x 8 [i\ hyaline envelope

rather indistinct and very narrow. (PI. ^,f 17-19.)
Distinctive characters : Polyspored asci, and bristle-like hairs

of the perithecia.

Cultivated specimens : On rabbit dung, Ft. Lee, N. J., Jan.

1 900.

This species is closely related to two others, Sordaria polyspora

P. & P. and S. Hanseni AwcL It differs, however, from the former

in having fewer spores in an ascus and larger spores with apices

rounded instead of acute as figured in the original description.*

The latter is described as having spores without gelatinous append-

ages or covering.

*Grevillea, 10: 73.//. 153* f> J. 1881.
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II. PLEURAGEFries, SummaVeg. Scand. 2 : 418. 1849,

Schizothecium Corda, Icones Fung. 2 : 29. 1835. Not Scliizo-

theca Ehrenb. 1832.

Sordaria Fuckel, Symbol. Mycol. p. 244. 1869; Saccardo,

Syll. Fung. 1 : 230. 1882, etc.

Podospora Cesati ; Rabenh. Herb. Mycol. no. 259; Hedvvigia,

1: 103. 1852; Ellis & Everhart, N. Am. Pyren. 128. 1892.

Rabenhorst, Krypt.-Flora, I
2

: 169. 1887.

Malinvernia Rabenhorst, Iledwigia, 1: 116. 1852.

V
& Everhart, N. Am. Pyren. 132. 1892.

1880; Ellis

Perithecia scattered or aggregated, superficial or sunken, mem-
branaceous or coriaceous, without stroma. Asci without functional

internal membrane or apical perforation, stretching at maturity.

Paraphyses ventricose or filiform-tubular, usually agglutinated and

longer than the asci. Spores ellipsoid, with or without primary

appendages, but always having attached to them at maturity two

or more hyaline gelatinous secondary appendages of variable length.

Key to tlie Species
Asci 4-spored

Perithecia smooth above substratum. I. P. anomala

Perithecia hairy above the substratum.

Primary appendages of spores absent. 2. P. Arhonensis.

Primary appendages of spores reduced to a small triangular apiculum.

3. P. tarnioides.

Primary appendages of spores elongated and cylindrical.

Hairs of perithecium long, dark brown, sparingly septate and arranged

in tufts on convex side of curved beak. 4. P. anserina.

Plairs of perithecium consisting of tufts of irregular fuscous cells.

Asci 8-spored.

Primary spore appendages present.

Perithecia hairy above the substratum.

5.* P* tetraspora.

Hairs agglutinated and consisting of bunches of irregular cells.

Spores uniseriate. 6. P. mi nut a.

Spores biseriate. 7- ^ curzu/a.

Hairs short, scattered and bristly.

Spores uniseriate. 8. P. minor.

Spores biseriate.

Primary appendage cylindrical. 9. P. amphicomis.

Primary appendage short, only ^-/^ length of spore, and

often triangular. IO. P. superior.

Primary appendage pestle-shaped. II. P. fimiseda.
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Hairs consisting of long flexuous mycelial strands which ramify over the

substratum.

Beak absent. 12. P, erostrata.

Beak present.

Beak covered with hairs. 13. P. Ellisiana.

Beak naked, black.

Spores uniseriate. 14. P. arachnoidea.

Spores biseriate.

Spores consisting of a fertile cell at each end of a

long hyaline filament. 15. P- zygospora.

Spores simple with usually four gelatinous appendages

at each end. 16. P. vestita.

Hairs branched, roughened and forming a dense brown felt.

17. P. Californica.

Perithecia tubercular
*

18. P. striata.

Perithecia covered with white tomentum. 19. P. albicans.

Perithecia naked above the substratum.

Spores completely covered by secondary appendages.

20. P.lon^ ica it da ta .

Spores with appendages confined to the ends. 21, P. decipiens.

Primary spore appendages absent.

Spores uniseriate.

Perithecia hairy. 22. P. Kansemis.

Perithecia smooth. . 23. P. brassicae.

Spores biseriate. 24. P.multicaudata .

Asci more than 8-spored.

Perithecia hairy above the substratum.

Perithecia covered with tomentum of roughened hairs. 25. P. lutea.

Perithecia hairy but not tomentose and having no roughened hairs.

Primary spore appendages absent. 26. P. heterochaeta.

Primary spore appendages present.

Hairs short, tufts of irregular cells. 27. P. Dakotensis.

Hairs long and single.

Hairs straight and more or less clustered. 28. P. ciu-vicolla.

Hairs flexuous and similar to the mycelium.

29. P. collapsaS

Perithecia naked above the substratum.

Secondary spore appendages prominent and easily distinguishable at ma-

turity. 30. P. pleiospora.

Secondary spore appendages indistinct at maturity and very fugacious.

31. P. a del ura.

i. Pleurage anomala sp. nov.

Perithecia half sunken or entirely superficial and imbedded in

a dense growth of greenish or brownish mycelium which is at-

tached to the perithecium especially around the center, membrana-
ceous, black above and dark brown below, about 300 x 500 /i,

pyriform with papilliform curved black beak.
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Asci 4-spored, cylindrical, broadly rounded above, and taper-

ing below into a slender stipe, 18-21 fix 165-190// : paraphyses
agglutinated, ventricose, longer than the asci.

Spores uniseriate, ellipsoid to subglobose, rounded above
and broadly rounded to truncate below, 13-16/2X 18-21 u

y
dark-

brown in color
;

primary appendage nearly equalling the spore in

length, cylindrical, straight or slightly curved, tipped as is also

the apex of the spore with long lash-like gelatinous secondary
appendages of variable length. (PL 5./. 7-9.)

Distinctive characters : Dense growth of mycelium and 4-

spored asci.

Cultivated specimen : On cow dung in Columbia greenhouse,

New York City, spring and summer, 1899.

In the old state the species resembles P. copropliila very closely

for then the hairiness of this species and the tomentum of the

other disappear. But even then they can be separated readily by the

characteristics of the asci and spores. It has not been met with

except in the one locality mentioned above, but several collections

of it were made here. The substratum had been used as a mulch-

ing for a species of palm and had remained in the greenhouse

since the previous autumn.

2. Pleurage Arizonensis sp. nov.

Perithecia scattered or aggregated in small groups, at first

sunken, but becoming half exposed at maturity, 400—600 jx in

diameter, membranaceous to slightly coriaceous, black and opaque,

globular to pyriform, the exposed portion covered with a white to-

mentum up to the short cylindrical or papilliform black and

curved beak, the convex side of which is ornamented with several

tufts of long brown hairs.

Asci 4-spored, cylindrical, slightly contracted and rounded at

the apex, and tapering below into a long slender crooked stipe,

38-45 fx x 240-325 ft : paraphyses variable, usually broadly fili-

form, tapering upward, much longer than the asci, the outer ones

decidedly ventricose and somewhat agglutinated.

Spores vertically uniseriate, ellipsoid, inequilateral or slightly

flattened on one side, broadly rounded at the ends, 21-25/2 x

45-52/2, ranging from hyaline when young through olivaceous

to dark brown and opaque
;

primary appendages entirely absent,

but both upper and lower ends of the spore are tipped with long,

lash-like, gelatinous, eccentrically attached appendages which are

marked longitudinally with a furrow which shows them to be

made up of two closely united filaments. (PL 6.f. 4-6?)
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Distinctive characters : White tomentum, setae of perithecia,

and entire absence of primary appendages.

Cultivated specimens : On sheep and cow dung, Tucson, Ariz.,

Jan. 1900 (Tyler) ; cow dung, Mesilla Park, N. M., Jan. 1900

(Wooton).

A very characteristic species which is easily distinguished from

P. taenioides to which it is most closely related, by the charac-

ters given above. In age and in the presence of an excessive

amount of moisture the white tomentum disappears and the ex-

posed portion of the perithecium becomes black and bare, with

the exception of the convex portion of the beak which bears the

tufts of setae.

3. Pleurage taenioides sp. nov.

Perithecia scattered, half sunken, or occasionally aggregated in

small clusters and erumpent between the fibers of the substratum,

about .5 mm. x .75 mm., slightly olivaceous when young, but be-

coming black, opaque and slightly coriaceous at maturity, covered
uniformly, on all exposed portions by short straight septate

brown hyaline-tipped fugaceous hairs, globular to pyriform with a
long cylindrical curved or twisted beak.

Asci 4-spored, cylindrical, broadly rounded above and con-

tracted below into a long slender crooked stipe, persistent, 37—
45 u x 290-360 « : paraphyses filiform to tubular or even slightly

ventricose below, tapering upward, septate, longer than the asci.

Spores uniseriate, ellipsoid to oval, broadly rounded at the

ends, ranging in color from hyaline when young through oliva-

ceous to dark brown and opaque, 29—32/* x 56—62/*: primary
appendage reduced to a minute hyaline or often slightly colored

apiculum at lower end of the spore, the secondary lower appendages
gelatinous, very long, attached apically to spore and inclosing

the minute apiculum ; easily resolved into two closely united por-

tions which appear to lose their individuality distally, more or less

of the length being thrown into convolutions resembling segments
of the tapeworm ; upper appendage slightly smaller than the lower

and eccentrically attached. (PL6.f. r-J.)

Distinctive characters : Large spores, minute apiculum and
long convoluted appendages.

Cultivated specimens : On horse and cow dung, New York
City, Aug. 1899; cow dung, Little Ferry, N. J., Sept. 1899;

horse dung, Schaghticoke, N. Y., Aug. 1899 (Banker); horse

dung, Mesilla Park, N. M., Jan. 1900 (Wooton) ; horse dung,
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Emma, Mo., Aug. 1899 (Demeterio) ; cow, rabbit, and burro dung,

Tucson, Ariz., Jan. 1900 (Tyler); horse, cow, dog, and rabbit

dung, Austin, Texas, Jan. 1900 (Long); cow, sheep, and horse

dung, Brookings, S. D., Nov. 1899 (Carter); rabbit and horse

dung, Biloxi, Miss., Sept. 1899 (Tracy); horse, cow, and rabbit

dung, Auburn, Ala., Aug. 1899 (Earle) ; cow dung, Kingston,

R. I., Nov. 1899 (Underwood); horse and cow dung, Tucson,

Ariz., Sept. 1900.

This is a commonand distinctive species which in some respects

closely resembles P. liirta Hansen and P. australis Speg. It may be

distinguished from the former by somewhat larger spores, hyaline

apicula and longer convoluted gelatinous appendages, and from the

latter by having the spores in one series and by the apicula.

The principal variation observed in the comparison of speci-

mens from different localities, pertains to the hairiness of the peri-

thecia and the characteristics of the gelatinous appendages. The
Texas specimens had almost smooth perithecia, and those on horse

dung were completely sunken with only the beak projecting. In

all other respects the specimens did not differ from the others.

The convolutions of the gelatinous appendages are not always

visible, owing to the immaturity of the spores. The best way to

distinguish them is to examine the specimens at the time that the

spores are being erupted from the asci. As the asci enlarge the

appendages enlarge also, and the cross striations become more

readily seen. They can, however, be distinguished in a nearly

mature ascus before enlargement begins.j^*"^"" ^^t>

4. Pleurage anserina (Rabh.) Kuntze, Rev. Gen. Plant. 3
s

: 504.

1898

Malinvemia anserina Rabenh. Herb. Mycol. no. 526.* Hed-

wigia, 1 : 1 16. pi. I J. fig. 4. 1857.

Sordaria anserina (Rabenh.) Wint. Abhand. naturforsch. Gesell.

zu Halle, 13: 100. pi. 11. f. 20. 1873. Zeitschrift gesammt.

Naturwissen. (Halle), 56 : 541. 1883. Saccardo, Syll. Fung. 1:

238. 1882. Natur. For. i Kjoben. Vidensk. Middel. for Aarene,

321, 353- /'• S.f. 21. 1876.

Sordaria penicillata E. & E. Jour. Mycol., 4:78 (by error

66). 1888.

-* r^

pecimen not seen
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Podospora penicillata (E. & E.) E. & E. N. Am. Pyren. 131.

1892.

Podospora anserina (Rabenh.) Rehm ; Rabenhorst Kryptoga-

men-Flora, i
2

: 173. 1887.

Perithecia usually half sunken but often entirely superficial,

scattered uniformly or aggregated in clusters of 2 to 6, 300—
350/i x 400-500 ,u, pyriform, black above and greenish below,

thin and membranaceous but not transparent ; beak papillifom

or slightly cylindrical, usually curved and bearing several tufts of

long dark brown very sparingly septate hairs on the convex surface.

Asci 4-spored, cylindrical, slightly contracted and rounded

above, and contracted below into a long slender crooked stipe,

quite persistent, 17—22 ft x 200-400 ft : paraphyses filiform or

slightly ventricose below, decreasing in diameter upward, 1

times the length of the ascus.

Spores uniseriate, elliptical, ranging from hyaline when young
through olivaceous to dark brown and opaque, 18-20 ft x 34-42 ft,

terminated below by a short hyaline primary appendage I

times the length of spore, this as well as the apex of the spore is

terminated by a long lash-like gelatinous appendage of variable

length, which by proper illumination can be resolved into two
closely united strands which gradually merge into one another

distally. {PL 5,/. 4-6.)

Distinctive characters : Dorsal tufts of long hairs and 4-spored

ascus.

Dried specimens : On old pasteboard, Newfield, N. J., Aug,

1894 (Ellis); Chinese mats, St. Martinville, La., July, 1888

(Langlois) ; sheep dung, Lafayette, Ind., Feb. 1896 (Arthur).

Cultivated specimens : On cow and horse dung, Englewood, N.

J., Sept. 1899; cow dung, Ft. Lee, N. J., July, 1899; horse dung, '

New York City, Aug. 1899; cow and horse dung, Aberdeen, S.

D., Sept. 1899 (Towne) ; horse dung, Highmore, S. D., July,

1899 (Carter); cow dung, Doland, S. D., July, 1899 (Carter);

horse, cow and sheep dung, Brookings, S. D., Nov. 1899 (Carter)

;

rabbit dung, Mesilla Park, N. M., Jan. 1900 (Wooton) ; rabbit,

dog, sheep and cow dung, Tucson, Ariz., Jan. 1900 (Tyler);

horse dung, Emma, Mo., Sept. 1899 (Demetrio) ; cow dung, De
Soto, La., Aug. 1899 (Frierson) ; cow dung, London, Canada,

Aug. 1899 (Dearness) ; cow dung, Newfield, N. J., Aug. 1899

(Ellis) ; dog, horse, and cow dung, Austin, Tex., Jan. 1900 (Long)

;

horse dung, Gunnison, Colo., Aug. 1899 (Bartholomew); horse
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and cow dung, Proctor, Vt, Aug. 1899 (Banker); cow dung,

Rooks Co., Kan., July, 1899 (Bartholomew).

Although this species is described in our literature with simple

gelatinous appendages, there is no question but the European as

well as the American forms have these appendages double. This

feature is not always easy to determine in dried specimens but it

can always be readily determined in fresh material when the spores

are first released from the asci. All of the Italian * exsiccati at

hand show unmistakable evidences of this characteristic even in

the dry state. The hairiness of the beak of the perithecium is a

characteristic of considerable variation. Some of the Missouri

and Highmore, S. D., specimens show only a very k\\\ short,

scattered hairs, while others from other localities show all grada-

tions between these forms and the typical ones. Careful examina-

tion of New York material has revealed the fact that these hairs

are rather later in their development than similar structures in

other species. Often one may find perithecia containing spores

which are apparently mature with only very young imperfectly

formed hairs on them. Later these develop into the normal

condition. It would appear that the maturity of the spores

can not be determined by the arbitrary characteristic of colora-

tion, for they are not ejected from the ascus in this species

until the external ornamentation of the perithecium has become

mature. In other species, on the contrary, the spores are dis-

charged as soon as they assume the brown coloration, and the

asci will stretch in water even while the spores are greenish in

color.

The mycelium of this species develops very rapidly in all direc-

tions from the germinating spores. In several cultures the peri-

thecia developed on paper at a distance of 2-6.5 cm- fr° m the

substratum containing the spores. Indeed, in nearly every cul-

ture made, the perithecia developed on the paper which was placed

under the dung, to a greater or less extent. The species appears

to be suited to a paper medium as well as the Chaetomiaceae or

Sordaria Jimicola. As shown above, the species has often been

collected on paper and similar substrata in nature.

Longobard

exsic. no. 226
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5. Pleurage tetraspora ( Wint.)

Sordaria tetraspora Wint. Hedwigia, 9: 161. 1871 ; Zeitschrift

gesammt. Naturwissen. pL 6.f. 1. 1883 ; Griffiths, Bull. Torr.

Club, 26 : 435.//. /. /. 10-12. 1899.

Perithecia superficial, pyriform to conical, scattered, thin, mem-
branaceous, colorless to fuscous and so transparent that the spore-

bearing area which occupies rather less than half the length of

the perithecium can be readily distinguished by transmitted light,

covered with short septate agglutinated hairs which are more
prominent around the smooth black naked erect or curved beak,

140-180 ft x 360-510/^.
Asci 4-spored, cylindrical, rounded above and contracted below

into a stipe one-half the length of the spore-bearing portion, 1 5—
18/i x ioo-iio fi: paraphyses ventricose, longer than the asci,

but not much mixed with them.

Spores uniseriate, elliptical, broadly but acutely rounded,

olivaceous to black and opaque when mature, 13-14// x 16-22//
;

primary appendage short, straight or slightly curved and very

fugacious ; both primary appendage and apex of spore tipped

with long lash-like, gelatinous secondary appendages which are

made up of two or more filaments closely united.

Distinctive characters : Agglutinated hairs, 4-spored asci, and
small size.

Cultivated specimens : On dead culms of Poa JVevadensts,

Big Horn Mountains, near Buffalo, Wyo., Aug. 1898 (Williams

& Griffiths); horse dung, Summit Mont., Aug. 1900 (Griffiths

& Lange).

This species was established by Dr. Winter * upon a single

perithecium collected in Saxony in 1871. Two years later, in

1873, when he published his monograph f of the German species,

he remarked that he was hasty in his judgment in his former

paper and reduced the above name to a synonym, at the same

time remarking that as the 4-spored characteristic appears con-

stant it might be well to retain the name, tetraspora, for the va-

riety. Later he found many specimens of the 4-spored form in

his own collections ; but from Dr. Lange and Herr Fuckel he

received specimens which contained the 8-spored form as well.

The specimen from Fuckel was accompanied by a diagnosis and

* Hedwigia, 9 : 161. 1871.

f Abhand. naturforsch. Gesell. zu Halle, 13 : iod. 1872.
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the name, Sordaria mimtta. Winter accepts this name for the

species, although it was not published until 1873.J According
to our modern rules, Winter s name would hold for the species

;

but it seems better at present to consider both forms distinct,

thereby retaining both names. In all the material examined dur-

ing the past two years only two specimens contained the 4-spored

form. In all the other specimens where hundreds of perithelia

were examined, for the express purpose of finding this form, not

even a single ascus was observed to contain but four spores.

In order to push the determination still further, the small quan-

tity of the Wyoming material on hand was planted on a sterilized

substratum of horse dung after it had remained in the laboratory

in a dry state for about one year. In approximately four weeks

mature perithecia were found in considerable numbers, and all

contained 4-spored asci. The infrequency of this form, together

with the constancy of this characteristic, appear to me to warrant

its treatment as a distinct species. The fact that Winter found

the two forms growing together argues but little, for one may
often find any two or more of the species of this family growing

with their perithecia completely intermingled. If both forms of

asci were found in the same perithecium the question would be set-

tled
; but there is no record of this ever having been done.

6. Pleurage minuta (Fuckel) Kuntze Rev. Gen. Plant. 3
2

: 505.

1898

Sordaria mimtta Fuckel, Symbol. Mycol. appendix 2 : 44.

1873. 00-101. pi

/ 21. 1873. Schenk's Handbuch der Bot. 4: 358, 725. / 58,

60. 1890. Zeitschrift gesammt. Xaturwissen. 56: pL 6. f. /.

1883. Cohn's Krypt.-Flora Schlesien, 3
2

: 286. 1894. Sac-

cardo Syll. Fung. I : 231. 1882.

Podospora minuta (F

Flora, i
2

: 174. 1887.

Rabenhorst, Kryptogamen-

Perithecia superficial or with base slightly sunken in the sub-

stratum, scattered, 225-300 //x 375~5 2 5 /A thin
>

membranaceous,

transparent, covered with bunches of septate, agglutinated hairs

which stand erect when young, but become recurved with age,

[
pyriform to conical, colorless to fuscous, beak short, papilliform,

I black, with the ostiolum plainly visible.

% Symbol. Mycol. append. 2 : 44.
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Asci 8-spored, cylindrical, evanescent, rounded above and con-

tracted below into a short stipe, 16-19^x130-160/*: para-

physes ventricose, slightly longer than asci and not much mixed
with them.

Spores uniseriate, elliptical, broadly but acutely rounded,

ranging from hyaline when young through olivaceous to dark

brown and opaque, 13—14/iX 15—20/i
;

primary appendage cylin-

drical, straight or curved fugaceous and shorter than the spore,

both this and the apex of the spore tipped with a long lash-like

gelatinous filament which on close examination is seen to be made
up of two united smaller ones. [PL y.f. j—10.)

Distinctive characters : The peculiar agglutinated hairs, uni-

seriate spores and small size.

Cultivated specimens : On horse dung, New York City, Nov.

1899; goat dung, Ft. Lee, N. J., Nov. 1899; cow dung, Rooks

Co., Kan., July, 1899 (Bartholomew); sheep dung, Kingston, R.

I., Dec. 1899 (Underwood); cow, rabbit, and burro dung, Tuc-

son, Ariz., Jan. 1900 (Tyler); burro dung, Hermosa, Col.,

March, 1898 (Baker, communicated by Earle) ; sheep and cow

dung, Brookings, S. D., Sept. 1899 (Carter); horse dung, Au-

burn, Ala., Aug. 1899 (Earle); sheep dung, Meridian, N. Y.>

Aug. 1899 (Banker); horse dung, Austin, Texas, Jan. 1900

(Long).

The Colorado specimens differed from all others examined in

having slightly wider spores and almost naked perithecia. The

texture, habitat, color and appendages were, however, so character-

istic that these variations are considered simply individual peculiar-

ities which correspond to similar ones found in the nearly re-

lated species, P. curvida. The tufts of hairs so characteristic of

these species are very similar in both of them. There is really

less difference between the hairiness of P. viinuta and some forms

of P. curvida than between the varieties included under the latter.

Occasionally also the spores of this species become biseriate by

the uncoiling and untwisting of the appendages in rupturing the

perithecia. But this disturbed arrangement is always readily dis-

tinguished from the true biserial condition of the spores of P.

cttrvula. Winter expresses a question as to whether this species

s really distinct from P. curvida. They have been grown side by

side on filter paper as well as on the natural substratum and there

appears to be no question but that there are constant differences
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especially in the size of the perithecia and asci. They ma)- often be

found growing together, however
;

and under such circuni.stanc

the similarity of the perithecia, in everything but size, would
rather lead one to decide in favor of Winter's suggestion. Hut

the fact that Winter did not himself follow this suggestion lead-

us to give it but little weight, especially when considered in con-

nection with evidence to the contrary, although that evidence is

mainly one of size. (See also under P. tetraspora.)

7. Pleurage curvula (DeBary) Kuntze, Rev. Gen. Plant. 3-':

505. 1898

Sordaria curvula DeBary, Morphol. und Physiol. Pilze, I : 209.

1866.* Abhand. naturforsch. Gesell. zu Halle, 13: 101-103. />/.

//. f. 22. 1873. Zeitschrift Naturwissen. (Halle), 56 : 539-574.
pi 6. f. 2-9. 1883. Cohn, Krypt.-Flora Schlesien, 3-: 286.

1894. Schenk, Handbuch der Bot. 4: 358./. 60. 1890. Sac-

cardo, Syll. Fung. 1: 233. 1882.

Podospora curvula (DeBary) Rehm ; Rabenhorst Krypt.-Floi _
a,

I
2

: 174-175. 1887. Ellis & Everhart, North American Pyreno-

mycetes, 129. 189

Ixodiopsis fturicola Karst. Acta Soc. pro fauna et flora Fen-

nica, 2 : 78. 1881.

Cercophora conica Fuckel, Symb. Mycol. 245. 1869.

Perithecia scattered, with base slightly sunken or irrumpent in

clusters between the fibers of the substratum, about 375 fi x 600 /i.

thin membranaceous, transparent, hyaline to fuscous, all of the

exposed portion more or less covered with bunches of agglutinated

obliquely septate constricted hairs which are more or less promi-

nent around the beak, but diminish in size and prominence down-
ward until they become simple papillae, pyriform conical with short,

black, papilliform beak containing a prominent ostiolum.

Asci 8-spored, clavate contracted above, and tapering below

into a moderately long slender stipe, 22-28 a x 150-180/7,

evanescent : paraphyses ventricose, agglutinated, longer than the

asci and not much mixed with them.

Spores biseriate, ellipsoid to slightly ovate, ranging from hyaline

when- young through olivaceous to dark brown and opaque,

13-16 ft x 21-25 /i
;

primary appendage y2
- 2

/i the length of the

spore, cylindrical, straight or curved ;
this as well as the apex of

*This edition of DeBary is not at hand.
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the spore tipped with long, lash-like, gelatinous secondary append-

ages, varying in length with the stage of development, the upper

being excentrically placed and both being made up of two closely

united filaments which are plainly distinguishable proximally but

which appear to gradually fuse together distally. {PL 7. f. 1—6.)

Distinctive characters : Agglutinated hairs of perithecium and
biseriate arrangement of spores.

Dry specimens : On cow dung, Newfield, N. J., Oct. 1893

(Ellis).

Cultivated specimens : On horse, cow and goat dung, New
York City, summer and autumn, 1899; cow an<^ horse dung, Ft.

Lee and Englewood, N. J., autumn, 1899; cow dung, Schaghticoke,

N. Y., Aug. 1899 (Banker) ; horse, sheep and cow dung, Tucson,

Ariz., Jan. 1900 (Tyler) ; cow dung, Rooks Co., Kan., July

1899 (Bartholomew); horse dung, Aberdeen, S. D., Sept. 1899

(Towne) ; horse dung, Aberdeen, S. D., Oct. 1895; horse, cow,

sheep and pig dung, Brookings, S. D., Nov. 1899 (Carter); horse

dung, Austin, Texas, Jan. 1900 (Long); horse dung, Auburn,

Ala., July 1899 (Earle) ; horse dung, Gunnison, Colo., Aug.

1899 (Bartholomew) ; cow dung, Great Falls, Mont, Aug. 1900;

rabbit dung, Lincoln Co., N. M., Aug. 1900 (Earle).

With reference to the name of this species the reader is referred

to p. 40. It should be stated here that Schizotliecium fimicolum

Corda,* in my opinion, is this species, but others have considered

it to be Podospora fimicola\ Cesati. There is now no possibility of

determining with any degree of certainty what plant Cesati had.

It therefore seems wise to retain the name of DeBary rather than

go back to one which is of uncertain identification. Corda's fig-

ures might refer to anyone of the species which have agglutinated

hairs. The only feature found in his drawings, upon which one is

able to form an opinion as to species, is the tufts of hair which

he represents in a vertical section of the perithecium. Again, if

he had any one of these species, it is very strange that he should

not have found the asci, for only in very exceptional cases are

they totally absent, even in dry specimens.

The species is very variable in its external aspect. Oii this

account several varieties have been named, based mainly on hairi-

* Icones Fungorum, 2: 29.//. ij. f. 103. 1835.

f Hedwigia, 1 : 103. pi. 14. f. A, 1-11. 1856.
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ness of the perithccium
; and two of these are recognized by

Rehm,* P. curvula coronata and P. curvula aloides.

The typical form of Pleurage curvula aloides has been met
with from a single locality in the vicinity of New York City. All

1 gradations of hairiness occur from small tufts scarcely larger than

those of P. minuta to the prominent tufts represented in />/. 7.

/. 2-3.

8. Pleurage minor (K. & E.)

Podospora minor E. & E. Am. Nat. 31 : 341. [897.

Sordaria minor (E. & K.) S. &. S. SylL Fung. 14: 493.

1899.

Perithecia scattered or loosely aggregated, erumpent with
simply the base sunken at maturity, pynform to conical and clothed
on all exposed portions except the black papilliform to conical

beak with short sparingly septate crooked brown hairs, about

400// x 500-600 /i thick, coriaceous, black and opaque.

Asci 3-8-spored, cylindrical, rounded above and contracted be-

low into a short blunt stipitate base, evanescent, 20-24 a x i/O-
I 190//: paraphyses filiform above but slightly ventricose below,

J
longer than the asci and not much mixed with them.

Spores obliquely uniseriate, ellipsoid to ovate and irregular in

outline: 18—24/2 x 30-45/2: primary appendage short cylindrical

or clavate, straight or curved, hyaline to brown ; secondary ap-

pendages long, lash-like and attached to the extremity of the

primary and to the apex of the spore, the upper one being the

larger and often tinted with brown. (PL 7. / r<f-i6.)

> Distinctive characters : Perithecia] hairs and short primary

I appendages of the spores.
*

Dry specimen: On old corn stalks, Rooks Co., Kan., July,

1896 (Bartholomew).

This type was kindly loaned to me by the collector. Like

some other species of this family the number of spores in the ascus

appears to vary on account of abortion of one or more of the typ-

ical number, eight. The ascus illustrated in the accompanying

figure has but seven spores with no signs of the eighth. This is

often the case in mature asci but in the younger ones one or

more hyaline abortive spores may be found mixed with the olive-

green to light brown ones. This is not due to an inequality in

I

the time of maturity as is the case in some Ascomycetes.

*Rabenhorst, Krypt. -Flora, i 2
: 174-175- l88 7-
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9. Pleurage AMPincoRNis (Ellis) Kuntze, Rev. Gen. Plant. 3*: 505.

1898

Sphaeria (Son/aria) amphicornis Ell. Bull. Torr. Club, 6 :

109. 1876.

Spkaeria eximia Peck, Reg. Rep. 28 : 78. pL 2. f. 14-18. 1875.

Podospara amphicornis (Ell.) E. & E. N. Am. Pyren. 130.

1892.

Sordaria amphicornis Ell. Sacc. Syll. Fung. I : 235. 1882.

Perithecia scattered, superficial or with base slightly sunken,

350-400 ft x 450-600 «, membranaceous to coriaceous, black and
covered sparingly with short, straight septate brown hairs, ovate

to ovate-conical with short flat papilliform black ostiolum.

Asci 8-spored, clavate, contracted and rounded above, and
tapering below in a short stipitate base, 32-35// x 185-225//.

The characteristics of the paraphyses can not be determined from
the dried specimens at hand.

Spores biseriate, ellipsoid, somewhat sharply rounded at the

ends, 14-18 ft x 24-32 ft, dark brown and opaque when mature
;

primary appendage cylindrical, straight, about one-third to two-

third as long as spore ; secondary appendages long, lash-like, ge-

latinous, attached to apex of spore and tip of primary appendage,

composed of two closely united filaments which become indistin-

guishable distally. {PL f.f.ir-ij.)
Distinctive characters : Hairy superficial perithecium with small

papilliform beak.

Dry specimens : On rabbit dung, Kosoag, New York, July

1874; rabbit dung, Newfield, N. J., Aug. 1885 (Ellis); Bruse

Peninsula, Canada, Aug. 1898 (Dearness).

Regarding the synonomy of this species, see Ellis & Everhart,

North American Pyren. 130, note.

10. Pleurage superior sp. nov.

Perithecia superficial, scattered, thin, membranaceous, brown
and somewhat transparent to black and opaque in age, pyriform

with short papilliform curved or erect beak, about 450x600/.*;
the whole perithecium covered with short blunt septate brown
hyaline-tipped bristle-like hairs which are uniformly distributed

over the entire surface with the exception of a small area around

the ostiolum.

Asci 8-spored f
clavate, contracted and rounded above and

tapering below into a long rather slender crooked stipe,

250-275x30-40 ft, evanescent: paraphyses somewhat ventricose,
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tapering upward and becoming filiform above, not mixed with
the asci but much longer.^

Spores biseriate, elliptical, narrowly rounded to subacute above
and broadly rounded to truncate below, 12-14 //x 23-27//,
ranging from hyaline when young through olivaceous to dark-
brown and opaque

;
primary appendage short, tapering downward

and often triangular in outline in optical section, one-third to one-
half the length of the spore

; secondary appendages at either end
of spore, long, lash- like and evidently made up of two components

• which are plainly separated proximally but which may appear
merged distinctly, usually the two parts of the lower one when
freed separate widely or become twisted about each other. {PI.

19. f. 14-16.)

Distinctive characters : Small bristly superficial perithecia.

Cultivated specimen : On cow dung, Summit, Mont., Aug.

1900 (Griffiths & Lange).

10. Pleurage fimiseda (Ces. & DeNot.)

Podospora funicola Ces.; Rabenhorst Herb. Mycol. ed. nov. no.

259; Hedwigia, I: 103.//. 14.fi A. 1856.

Sordaria fimiseda Ces. & DeNot. Comment, della Soc. Critto-

gam. Italiana, 1 : 226. 1863 ; Abhand. naturforsch. Gesell.

zu Halle, 13: 80.//. g.f. ij. 1873; Naturlichen Pflanzenfami-

lien, I
1

: 191. /. 23J, A-D. 1897; Cohn's Kryptogamen-Flora

Schlesien, 3
2

: 288. 1894; Mem. R. Acad. Sci. di Torino 1:

22. f. 19. 1863 ;
Abhand. Senkenberg. naturforsch. Gesell.

(Frankfort), 7 : 332-346. pi. 2-4. 1869.

Podospora fimiseda (Ces. & DeNot.) Rehm ; Rabenhorst Kryp-

togamen-Flora, I
2

: 170; N. Am, Pyren. 130. 189

Cercophora fimiseda Fuckel, Symb. Mycol. 244. pi. 4. f. 1 .

1869.

Pleurage fimicola Kuntze, Rev. Gen. Plant. 3
3

: 504. 1898.

Perithecia pyriform, large, superficial, scattered or aggregated

in small clusters and erumpent between the undigested fibers of

the substratum ; about r mm. iv its greatest diameter, densely-

covered on all the exposed portions by short straight septate

brown hairs, which have hyaline tips when young and, therefore,

give the perithecium a grayish appearance, greenish when young,

but becoming black and opaque with age ; walls of the perithecium

thick and coriaceous in texture.

Asci 8-spored, clavate, contracted and rounded above, and
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tapering below into a long stipe, evanescent, 55-65// x 330-

375 fi : paraphyses abundant, filiform or slightly ventricose below,

tapering upward, much longer than the asci.

Spores biseriate, 4 and 4 or 2 and 6, ellipsoid, 27-32/^ x

5 3-60 fi % ranging from hyaline when young through olivaceous

to dark brown and opaque
;

primary appendage clavate and

slightly shorter than the spore ; secondary appendages very long

and attached to distal end of the primary and excentrically to the

apex of the spore, the upper one larger than the lower, and each

made up of two distinct parts closely united, and each of these in

turn showing longitudinal striations which indicate still finer sub-

divisions. (/Y. 8.f. /—J.)
Distinctive characters : Hairiness of the perithecium and long

peculiar spore appendages.

Cultivated specimens : On horse dung, New York City, July

1899; cow dung, Ft. Lee, N. J., Oct. 1899; horse dung, Fair-

field, N. Y., Aug. 1899 (Banker); horse and cow dung, Schagh-

ticoke and Baldwinsville, N. Y., Aug. 1899 (Banker); horse

dung, London, Canada, Aug. 1899 (Dearness) ; horse dung,

Brookings, S. D., Nov. 1899 (Carter); horse dung, Aberdeen,

S. D., Sept. 1899 (Towne).

Otto Kuntze in his late work adopts the name quoted above,

under the impression that ScJiizotJicciinn fimicolum Corda=y cW0-
spora fimicola Ces. He must however have done this in en-

tire ignorance of either the figures of Corda or Cesati. As stated

elsewhere it is impossible to determine exactly what species Corda

had, but a mere glance at his figures will convince one that he had

one of the species with agglutinated hairs and appendaged spores.

Both of these species belong to the genus PLiiragc, but they are

not the same plant by any means. It is true that some authors

have referred the two to the same species doubtfully, but Rehm
refers Corda's species questionably to P. curvula DeBary. Rehm
is more nearly correct than the other authors, but it can not be

determined with certainty. We are thus left the alternative of

adopting Cesati's homonym or the name given later by Cesati

and De Notaris. The latter, of course, appears the better plan.

This leaves ScJuzotJicciuin fimicolum Corda an undetermined and

indeterminable species, but one without doubt belonging to the

genus Plenrage, as the type of that genus.

The species is of much interest for several reasons. Much of
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our knowledge of the group is based on Woronin's * investigations

of this species. It is one of the largest plants of the genus and

one of only two or three in the whole family in which conidia

have been actually found. It is also one of the few species of the

family that have thick leathery perithecia. Woronin distinguishes

three distinct layers of tissue aggregating about ten cells in thick-

ness.

Dry specimens behave rather peculiarly when soaked in water

or caustic potash preparatory to mounting. After remaining in

the water for an hour or longer, the outside tissue of the perithe-

cium swells to a considerable extent, and may be removed by

gentle agitation of water or by dissection with needles, without

interfering with the inner layers or their contents in the least.

(See also under Sordaria bombardioides.)

12. Pleurage erostrata sp. nov.

Perithecia scattered and entirely superficial, 180—225 // in

diameter, thin membranaceous, ranging from hyaline when young
through greenish to black and opaque, completely covered with

long flexuous septate brown hairs, spherical, with no beak and
apparently no ostiolum.

Asci 8-spored, clavate, rounded above and contracted below
• into a short stipitate base, very evanescent, 16-21 fix 48-54 ft :

paraphyses absent.

Spores biseriate, ellipsoid to ovate, acutely rounded above and
broadly rounded to truncate below, ranging from hyaline when
young through olivaceous to dark brown and opaque, 6.5-8/1

Xii-13//; primary appendage rather shorter than the spore,

cylindrical, straight, both this and the apex of the spore tipped

with short very evanescent gelatinous awl-shaped appendages.

{PL 4- A u-13.)

Distinctive character: Globular hairy perithecia.

Cultivated specimens : On horse dung, Aberdeen, S. D., Oct.

1895 ; horse, cow, and rabbit dung, Tucson, Ariz., Jan. 1900 (Ty-

ler); cow dung, Rooks Co., Kan., July 1899 (Bartholomew); cow

and sheep dung, Austin, Texas, Jan. 1900 (Long); horse dung,

Summit, Mont, Aug. 1900 (Griffiths & Lange).

It will be seen from the description of the perithecium given

above that this species in some particulars resembles the Perispo-

Abhand. Senckenberg. Gesell. (Frankfort) 1869.
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riales. Very careful studies have been made of the perithecia to

determine whether there was not really a functional ostiolum,

although none was visible ; but no evidences were found of any

difference in the thickness of the perithecium wall at the point

where we would expect the opening to be found. This character,

according to the distinctions of the group, would place this imme-

diately in the Perisporiales. But when the spores are examined

and their development traced one cannot but conclude that the

species has very decided relationships to the genus PI cur age.

Abundance of material has been obtained from the several

localities. That from Aberdeen produced perithecia comparatively

few and scattering, and the mycelium was not abundant enough

to attract much attention. The Tucson specimens, however, pro-

duced a thick feltwork of mycelium over large areas of the sub-

stratum, and the perithecia were so numerous as to give their

characteristic color to the entire culture ; indeed the growth was

so vigorous as to choke out almost everything else. The myce-

lium is not that produced from the spore, but simply the perithecial

appendages. The Texas specimens had much the same character-

istics of growth as those from Arizona. The age of the Aberdeen

material may have had something to do with the apparent lack

of vigor.

13. Pleurage Ellisiana sp. nov.

Perithecia scattered, half-sunken or superficial and imbedded
in a dense growth of brown mycelium, about 300

t
ux 500//, thin

membranaceous, olivaceous below and brown above, pyriform, with

papilliform black curved beak which is uniformly and sparingly

covered with short straight sparingly septate hairs.

Asci 8-spored, clavate, contracted and rounded above and

tapering below into a long slender stipe, evanescent, 26—32/ix,

160—185//: paraphyses filiform, septate, slightly constricted be-

low, longer than the asci.

Spores biseriate, ovate to broadly ellipsoid, ranging from hyaline

when young through olivaceous to dark brown and opaque,

11—16/1x21—27^1: primary appendages one-half to once the

length of the spore, cylindrical, straight, both this and the apex of

the spore tipped with long lash-like gelatinous appendages, the

upper one being eccentrically attached. {PL j.f. J- 3.)

Distinctive characters : Abundant development of mycelium,

the hairy beak, and the spore characteristics.
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Cultivated specimens : On cow dung, Fnglewood, X. J.,

Aug. 1899; cow dung, Newfield, N. J., Aug. 1899 (Ellis).

The spores and asci of this species resemble those of P. curvula

somewhat, but it is readily distinguished from this species by the

external characteristics of the perithecium. Two collections of

this species were made near Englewood during the month of

August; but in each case the perithecia were few and scattering,

as were also those obtained from the Newfield cultures.

14. Pleurage arachnoidea (Niessl.)

Podospora arachnoidea Xiessl. ; Krieger, Fung. Saxonici exsic,

no. 371 ; Hedwigia, 35: (143). 1896.

Sordaria arachnoidea (Xiessl.) S. & S., Syll. Fung. 14: 492.

1899.

Perithecia scattered, partially sunken or superficial and imbed-

ded in a dense growth of mycelium, about 375 p. x 525 ji, mem-

2
*t

*;

1

1 V
**

* *

**,

- j

Fig. 4. Pleurage arachnoidal after Niessl. I, young spore; 2, mature spores.

branaceous to slightly coriaceous, dark brown to black and opaque,

septate brown hairs on all exposedlongdensely covered with

portions, pyriform with a bare black papilliform curved beak.

Asci 8-spored, cylindrical, rounded above and tapering below

into a long slender stipe, 18-21 ti x 180-250^, apex of ascus

a large shining highly refractory granule which be-

before the spores

containing

comes visible paraphyses filiform, septate,

slightly constricted, longer than the asci.



74 North American Sordariaceae

Spores uniseriate, irregular and variable in outline, generally

ellipsoid to oval, 6-1 1 fx x 17—21 ji
y

ranging from hyaline when
young through olivaceous to dark brown and opaque

;
primary

appendages very long, curved and overlapping the spore below,

this as well as apex of the spore tipped with rather short gelatinous

lash-like secondary appendages. (PL J.f. 14—20.)

Distinctive characters : Long cylindrical asci, long cylindrical

curved appendages of spores, and the hairy perithecia.

Cultivated specimens : On cow dung, New York City, Aug.

1899; cow dung, Englewood, N. J., Sept. 1899.

The species appears to be very rare even in the vicinity of

New York City, as only small quantities of it were obtained in

either of the above cultures. Although the spores are described as

uniseriate one is very liable to consider them loosely biseriate

on account of the arrangement of the exceedingly long primary

appendages. These curve alternately in opposite directions, whence

each one overlaps the spore below. In this arrangement a slight

disturbance causes the alternate spores to separate out loosely

into two series. It is often difficult here as in P. coprophila to find

asci with mature spores. In all of the perithecia studied not more

than three asci with brown spores were found in any of them.

The hairiness of the perithecia disappears with age, when they look

much like old perithecia of P. copropJiila. But they may be dis-

tinguished even in this stage by being less coriaceous and lighter

in color. The spores as stated above are exceedingly variable.

Often the septum which separates the fertile cell from the primary

appendage is moved downward in such a way as to form a spore

which has an ovate outline with a short black stalk. Again the

apex of the spore may be prolonged slightly as shown in some of

the figures. These variations appear to be due to a lack of uni-

formity in the enlargement of the apex of the original cylindrical

spore together with a similar irregularity in the position at which

the septum is formed after the protoplasmic contents move to the

upper part of the spore.

15. Pleurage zygospora (Speg.) Kuntze, Rev. Gen. Plant. 3*

:

505. 1898

Sordaria zygospora Speg. Michelia, 1 : 227. 1878.

Philocopra zygospora (Speg.) Sacc. Syll. Fung. 1 : 251. 1882.

Perithecia scattered, sunken or nearly superficial, wr hen they
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are more or less covered with a dense or arachnoid fuscous my-
celium, about 500 x 750 fi, thin, membranaceous, somewhat trans-

parent, greenish below and black above, pyriform with a more or

less elongated cylindrical black bare and curved beak.

Asci primarily 8-spored, cylindrical to clavate, broadly rounded
above and contracted below into a long slender crooked stipe,

I very evanescent, 42-54 // x 250-320 u : paraphyses ventricosc,

f tapering upward, septate, agglutinated, longer than the asci and
not mixed with them.

Spores consisting of an ellipsoid to ovate fertile cell rounded
at both ends, but usually more acutely so distally, at each end of

a long spirally arranged hyaline fugacious filament which cor-

responds to the primary appendages in the other species ; terminal

fertile cells 13-19 f*X 24-40 u
; secondary appendages consisting of

usually 4 rather short tapering hyaline gelatinous widespread pro-

cesses attached to the distal ends of the fertile cells. {PL p.f.i-j.)

Distinctive character : Spore consisting of a fertile cell at each

end of a long twisted filament.

Cultivated specimens : On cow, horse, and goat dung, Ft. Lee
?

N.
J., summer, 1899; sheep dung, Meridian, N. Y., Aug. 1899

(Banker); cow clung, Baldwinsville, N. Y.,Aug. 1899 (Banker);

horse dung, Aberdeen, S. D., Sept. 1899 (Towne) ; horse dung,

Doland, S. D., July 1899 (Carter) ; cow and horse dung, Huron,

S. D., July 1899 (Carter) ; cow dung, Redfield, S. D., July 1899

(Carter); cow dung, Highmore, S. D., Sept. 1899 (Carter); cow,

horse, and pig dung, Brookings, S. D., Nov. 1899 (Carter);

horse and cow dung, Austin, Texas, Jan. 1900 (Long) ; cow and

horse dung, Rooks Co., Kan., July 1899 (Bartholomew)
;

horse

dung, London, Ontario, Aug. 1899 (Dearness) ;
cow dung,

Emma, Mo., Aug. 1899 (Demetrio) ; horse and pig dung,

De Soto, La., July 1899 (Frierson).

This is one of the most peculiar, interesting and variable species

in the whole group. Occasionally fertile cells have been found

which were very narrow and oval in outline. The Texas speci-

mens were especially variable. Several perithecia were found in

which the entire filament joining the fertile cell had been trans-

formed into a brown solid structure resembling that of the spore

proper. Occasionally secondary appendages may be found at both

ends of the fertile cells, but this appears to be an exception ; the

ones at the proximal end always being less distinct and more

fugacious.
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i 6. Pleurage vestita (Zopf)

Busordavia vestita Zopf, Zeitschrift gesammt. Naturwissen-

schaften (Halle), 56: 556. //. 6. /. 10-ig. 1883; Schenk,

Handbuch der Bot. 4: 362./. 60. 1890.

Podospora vestita (Zopf) Rehm; Rabenhorst Kryptogamen-

Flora, I
2

: 176. 1887.

Perithecia usually more or less sunken, but often quite super-

ficial, scattered or aggregated in a dense growth of brown or oli-

vaceous mycelium which covers the perithecium up to the black-

bare curved or straight cylindrical beak, pyriform, thin, mem-
branaceous, black above but greenish below, especially in the

sunken portions which are so transparent that the asci and spores

can be quite distinctly seen, 400-525 fx x 675-825 //.

Asci 8-spored, clavate, contracted and rounded above, and

tapering below into a medium sized pedicel, very evanescent 40—55
ux 180—210/1: paraphyses ventricose, very evanescent, longer

than the asci.

Spores biseriate, ellipsoid to ovate, rounded above and below,

but more narrowly so above, ranging from hyaline when youn
through olivaceous to dark brown and opaque, 18-22 /i x 28-35
a : spore terminated below by a cylindrical primary appendage

as long as the spore or slightly longer, which is tipped with three

or four long gelatinous appendages which are similar in all re-

spects to those found at the apex of spore. {PI. 9. f. 5-8.)
Distinctive characters : Abundant mycelium and the four ter-

minal gelatinous secondary spore appendages.

Cultivated specimens : On cow dung, New York City, May

1899; cow dung, Ft. Lee, N. J., July 1899; horse dung, Engle-

wood, N. J., Sept. 1899; cow and sheep dung, Meridian, N. Y.,

Aug. 1899 (Banker); cow dung, Newfield, N. J., Aug. 1899

(Ellis); dead culms of Eleocharis patustris, Aberdeen, S. D., May
1896; rabbit, sheep, horse, and cow dung, Tucson, Ariz., Jan.

1900 (Tyler) ; horse dung, Gunnison, Colo., Aug. 1899 (Barthol-

omew) ; horse and cow dung, Emma, Mo., Aug. 1899 (Deme-

trio) ; horse, cow, and sheep dung, Mesilla Park, N. M., Jan. 1900

(Wooton); cow, horse, and pig dung, De Soto, La., Aug. 1899

(FYierson) ; horse and cow dung, Brookings, S. D., July 1899
(Carter); horse dung, Redfield, S. D., Sept. 1899 (Carter); horse

and rabbit dung, Highmore, S. D., Aug. 1899 (Carter); cow,

rabbit, and horse dung, Austin, Texas, Jan. 1900 (Long).
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EI

r Dr. Rehm* reports this as being a very rare and imperfectly

understood species. Indeed there is no record at hand of its ever

having been collected by anyone except Dr. Zopf who originally

figured and described it. The wide distribution which it has in

this country would rather lead one to infer that it is more abun-

dant, however, in Germany than our literature testifies. Dr. Zopf

described the plant as being densely covered with hairs or rhizoids.

This is a common but not an invariable characteristic of the

American plant. This feature, as has been stated, depends here as

in other species upon the amount of moisture present. By chance

some of the Missouri material was divided into two parts and

cultivated in separated chambers. One culture was kept rather

moist while the other was rather drier than usual. The first pro-

duced almost no hairs at all above the substratum while the latter

corresponded exactly with Zopf s description. Both the Missouri

and the Meridian, N. Y., material produced perithecia in great

abundance. In either case, three times the number of perithecia

j
would have completely covered the substratum. In the case of

I the Aberdeen specimens on culms of Eleocharis palustris, it should

I be stated that the material was collected in May I 896, in a pond

I
which contained considerable rubbish. f This species matured on

this substratum in about one month after being placed in a moist

chamber. It is, therefore, not to be supposed that the fungus is

in any way parasitic or even partial to this substratum.

17. Pleurage Caufornica (Plowr.) Kuntze, Rev. Gen. Plant.

3
3

: 505. 1898

Sordaria Californica Plowr. Grevillea, 7 : J 2. pi. 120. f. 2.

1878.

Podospora Calif or nica (Plowr.) E. & E., N. Am. Pyren. 132.

i 1892.

Perithecia large, covered with a dusky brown felt, superficial,

crowded or scattered, about I mm. high : ostiolum naked, rugose,

often thrown into parallel diverging striae : sporidia elliptico-fusi-

form, lower end truncate, appendiculate, 30-35 ft x 1 5—18 // : asci

about 200-300 fi long.

On cow dung. A very well marked and interesting species.

* Rabenhorst, Kryptogarnen -Flora.

fSee Bull. Torr. Club, 26 : 443- 1899.
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The sporidia are developed from cylindrical bodies, as in P.'jcopro-

pliila.

The above is a copy of Plowright's original description to

Dr. Plovvright has had the kind*which but little can be added,

ness to send me a portion of his type, which is in a good state ol

preservation for these species, but from it little can be added to

the original description and figures. An examination of the type,

however, has led to the conviction that this is distinct from all

1

Fig. 5. Pleurage Calif ornica after Plowright. I, substratum slightly magnified;

2-4, perithecia. ascus and spores.

other American species and that the spores are tipped at the upper

end as well as at the lower end of the primary appendage by long

lash-like gelatinous hyaline secondary appendages, whose exact

character cannot be determined from the dry specimens. Cultures

of California material will doubtless yield specimens of this species.

But until cultures are made, nothing can be added to our knowl-

edge of the species, although the type is extant.

18. Pleurage striata (E. & E.) Kuntze, Rev. Gen. Plant. 3
L

:

504-505. 1898

Jour. Mycol 79- 1888.

iospora striata (E Am. Pyren. 131. 1892.

Gregarious. Perithecia ovate, conical, .65 mm. high and .5

mm. broad, black tubercular-roughened, the tubercles seriate above

so as to cause the conical ostiola to appear striate : the tubercles

are at first capped with a few light-colored granules, like grains of
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white sugar, but these at length disappear : asci linear-lanceolate,

contracted towards each end and perforate above, 200 ft long and
over (including the filiform base), and 12-1 5 // wide, with abundant
paraphyses : sporidia biseriate, elliptical, brown, 14-16 // x 8-10 //,

the upper end acute or with a short hyaline appendage 8-12 u

long, the lower end prolonged into a yellowish-hyaline cylin-

drical curved appendage 35-40 fi x 5 ft.

On " decaying weed" Pointe a la Hache, P. O., La. (Lang-

lois).

The above description is taken from North American Pyre-

nomycetes. From the dried specimens at hand, I am unable to

distinguish a perforation in the ascus as described.

19. Pleurage albicans (Alb. & Schw.)

Sphaeria albicans Alb. & Schw. Conspectus fungorum, 36.

1805.

Sphaeria coprophUa Fries ; Kunze, Myc. Hefte, 2 : 38. 1823 ;

Systema Mycologicum, 2: 342. 1823.

Hypoxylon coprophilum Fries, SummaVeg. Scand. 2 : 384.

1849.

Podospora coprophUa (Fries) Rehm ;
Rabenhorst, Krypt.-Flora,

I
2

: 172. 1887; N. Am. Pyren. 129. 1892.

Sordaria coprophUa (Fries) Ces. & DeNot. Comment. Soc.

Crit. Ital. I : 226. 1863 ; Abhand. naturforsch. Gesell. zu Halle,

13 : 90. pi. p. f. 14. 1877 ; Cohn's Krypt.-Flora Schlesien, 3
s

:

287. 1894.

Pleurage coprophUa (Fries) Kuntze, Rev. Gen. Plant. 3
3

: 505.

1898.

Perithecia scattered and half sunken, or aggregated and even

confluent in groups which cover large areas of the substratum,

450-600 // x 750-900//; all exposed portions except the beak

covered with a white tomentum which disappears with age and

moisture, pyriform, with papilliform ostiolum, coriaceous, black

and opaque.

Asci 8-spored, cylindrical to slightly clavate, rounded above

and contracted below into a long slender stipe, very evanescent

and with a hyaline homogeneous highly refractive particle in

the apex, 15-22/iX 125-200//: paraphyses very evanescent,

ventricose, agglutinated, longer than the asci.

Spores biseriate, ellipsoid to ovate, 9-1 1 // X 18-30//, ranging

from hyaline when young through olivaceous to dark-brown and
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opaque
;

primary appendage twice as long as the spore, cylindrical,

curved ; this as well as the apex of the spore tipped with a long

lash-like gelatinous fugacious secondary appendage. (/Y. 5. f.

ro-rj.)

Distinctive characters ; White tomentum and black leathery

perithecia.

Cultivated specimens : On horse dung, New York City,

March 1900; cow dung, greenhouse of Columbia University

during entire winter of 1899—1900; cow dung, Englewood, N.

J., Aug. 1899; cow dung, Schaghticoke, N. Y., Aug. 1899

(Banker) ; cow and horse dung, Auburn, Ala., Aug. 1899

(Earle); cow dung, Brookings, S. D., Nov. 1899 (Carter).

A very interesting species from the fact that mature spores are

seldom met with. Cultures have been examined two or three

times a month without finding a single mature spore. There

appears to be no question but that immature spores are ejected

from the perithecium and that only under certain circumstances

are mature ones produced. Indeed only about a half dozen asci

with mature spores have been found during the entire time that

the species has been studied. Often one may find asci in which

the spores are slightly enlarged at the end, but it is seldom that

they can be found in even the olive-green stage. In the vast

majority of cases they are simply the long cylindrical curved,

guttulate structures that are the forerunners of the spores of so

many species of this genus. The asci enlarge readily when forced

from the perithecium under the cover-glass, and act in all respects

like the mature asci of other species. Immature spores have never

been seen ejected out of the ostiolum, although they have often been

found in globular masses on the apex of the perithecium. My
views in this matter are strengthened by the fact that Woronin

found that the immature spores of this as well as other species of

the genus germinate readily in water, producing mycelium and

conidia. My experiments confirm Woronin's work as far as the

production of mycelium, but the cultures were spoiled before the

conidial stage was reached. It would seem that the plant has

adopted this more speedy method of propagation when circum-

stances are favorable for such a method ; but that these immature

*Abhand. Senk. naturforsch. Gesell. 7 : 325-360. 1870.
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spores are unable to withstand unfavorable conditions. This

necessitates the production of the ordinary thick-walled chitinous

spore.

A fine specimen of this species is found in Rehm's Ascomycen,
no. 234., but in the half dozen or more perithecia examined no

mature spores seen could with certainity be referred to them.

They were in exactly the same condition of development as

the American plants are when usually examined. One can pro-

duce the white tomentum on the perithecia or prevent its devel-

opment at will. In the presence of a large quantity of moisture

there occurs no sign of tomentum, but the perithecia develop nor-

mally and are black and smooth. If the culture is now allowed to

become comparatively dry, the tomentum again appears on the

younger perithecia.

20. Pleurage longicaudata sp. now

Perithecia scattered, sunken, but becoming half exposed at ma-
turity, 450-600 [i x 600-900 fi 9

thin, membranaceous, greenish

below when young, but finally becoming black and opaque, glob-

ular to pyriform with short narrow cylindrical black bare beak.

Asci clavate, straight or curved, contracted and narrowly

rounded above and tapering below into a short broad stipe, very

evanescent, 32-42^x280—300/^: paraphyses very wide, tubu-

lar-ventricose, irregular, tapering upward, slightly longer than the

asci.

Spores ellipsoid, rounded at the ends, but usually more acutely

so above, 23—25 fi X 45-53 ,«, ranging from hyaline when young
through olivaceous to dark brown and opaque; primary appenda-

ges pestle-shaped, about two-thirds the length of the spore ;
second-

ary appendages covering the entire spore and primary appendages

as well, being shortest around the equator, increasing in length

towards the ends where they become united into a very long

slender fugacious hyaline gelatinous striate-frayed filament. {PL

8. f. 9-i

1

.)

Distinctive character : The spore appendages.

1

Cultivated specimens : On cow dung, Rooks Co., Kan., July

899 (Bartholomew); cow dung, Auburn, Ala., Aug. i899(Earle);

horse dung, Austin, Tex., Jan. 1900 (Long); cow dung, De Soto,

La., Aug. 1899 (Frierson).

This is a very striking species which must be studied at the

time of maturity if one wishes to thoroughly appreciate the beauty
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and complexity of the secondary appendages. Their true char-

acter is liable to be entirely overlooked in the dried specimens. The

asci are also so fugaceous that it is next to impossible to remove

one with perfectly mature spores from the perithecium. The accom-

panying illustrations and measurements were made from asci in

which the spores were in the olive-green stage for reasons stated

above.

21. Pleurage decipiens (Wint.) Kuntze, Rev. Gen. Plant. 3
s

:

505. 1898

Sordaria decipiens Wint. Abhand. naturforsch. Gesell. zu

Halle, 13 : 95. pL p. f. 16. 1873 ; Fuckel, Symb. Mycol. Ap-
pend. 2: 44.//. /. /. 3J. 1873; Cohn's Krypt. -Flora Schles-

ien, 3
2

: 287. 1894; Schenk, Handbuch der Bot. 4: 362./. 60.

1890; Sacc. Syll. Fung. I: 235. 1882; Naturhist. Forening

Kjobenhaven Vidensk. Middelelser for Aarene, 342, 352. //. y.f.

25-26. 1876.

Eusordaria decipiens (Wint.) Zopf, Zeitschrift gesammt. Natur-

wiss. 56: 542//. 6.f. 20-22. 1883.

Podospora decipiens (Wint.) Rehm ; Rabenhorst, Kryptogamen-

Flora, i
2

: 173./. r-j. 1887.

Perithecia pyriform, sunken in the substratum, scattered, 300-
450// x 575—750 />« ; walls thin, membranaceous, black above and
greenish below, often so transparent that the asci and spores can

be indistinctly seen by transmitted light ; beak moderately long,

straight or curved, and often roughened above by a few short

papillae ; rhizoids abundant and extending up to the projecting

usually curved black beak.

Asci 8-spored, clavate, rounded above and contracted below
into a pedicel of medium length, evanescent, 40—55/iX 180—

240//: paraphyses long, ventricose, septate, agglutinated, abundant,

but not much mixed with the asci.

Spores biseriate, ellipsoid to ovate, slightly wider below the mid-

dle, 20-24 ft x 38-54/^ ; color ranging from hyaline when young
through olivaceous to dark brown and opaque : germinal pore large,

apical and eccentric ; lower end of spore terminated by a long cylin-

drical primary appendage, I
—1.5 times the length of the spore;

the base of this appendage being surrounded by short gelatinous

secondary appendages, while the apex of the spore is crowned by
a lyre -shaped tuft of similar consistency. (PL g.f. 10—ij.)

Distinctive character : The spore appendages.
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Cultivated specimens : On cow dung, Fort Lee, and horse dung,

Englewood, N. J., July 1899; cow > sheep, and horse dung, New-
field. N. J., Aug. 1899 (Ellis); cow and horse dung, Rooks Co.,

Kan., July 1899 (Bartholomew); horse dung, New York City,

Oct. 1899; horse dung, Aberdeen, S. D., Oct. 1895 ; horse, cow,

and prairie dog dung, Highmore, S. D., July 1899 (Carter) ; rabbit

and muskrat dung, Bronx Park, N. Y., Jan. 1900 (Percy Wilson)
;

cow dung, Proctor, Vt., Aug. 1899 (Banker); cow and horse

dung, London, Canada, Aug. 1899 (Dearness) ; horse, dog, and

cow dung, Austin, Tex., Jan. 1900 (Long) ; cow dung, Kingston,

R. I., Dec. 1899 (Underwood) ; horse, cow, and rabbit dung,

Tucson, Ariz., Jan. 1900 (Tyler); cow dung, Auburn, Ala., Aug.

1899 (Earle) ; horse dung, Mesilla Park, N. M., Jan. 1900

(Wooton) ; cow and horse dung, Biloxi, Miss., Sept. 1899 (Tracy);

horse and cow dung, Summit, Family, and Great Falls, Mont., Aug.

1900 (Griffiths & Lange) ; horse dung, Benson, Ariz., Oct. 1900.

This is a very common and widely distributed species which

naturally exhibits considerable variety in many of its character-

istics. Often, when the perithecia are completely sunken in the

substratum, they are transparent enough to enable one to study

the behavior of the asci in ejection of the spores, while at other

times, when they are more or less superficial, the perithecium wall

is black and opaque. Very often the beak of the perithecium is

perfectly smooth. Externally the perithecia resemble those of P.

vestita very closely. The lyre-shaped tuft of appendages on the

apex of the spore is subject to great variation. Each gelatinous

filament appears to be made up of two parts, a distal very fugacious

and a proximal more persistent one. In the young state the distal

portions appear fused and show their true structure only at ma-

turity.

22. Pleurage Kansensis sp. nov.

Perithecia scattered or aggregated, sunken or nearly superfi-

cial, exposed portion covered with long flexuous olivaceous to

brown septate hairs, 375-450/* x 600-800//, thin, membrana-
ceous, greenish below when young, but becoming completely

black and bare at maturity : beak papilliform to cylindrical, black,

bare and usually curved.

Asci 8-spored, cylindrical, broadly rounded above and con-

tracted below into a short slender stipe, 26-32 a x 1 80-240 ft,



84 North American Sordariaceae

evanescent : paraphyses ventricose, agglutinated, abundant, longer

than the asci and not mixed with them.

Spores obliquely uniseriate, ellipsoid, rounded atboth ends,

18-21/-/ x 26—35//, r ^nging from hyaline when young through

olivaceous to dark brown and opaque
;

primary appendage en-

tirely absent ; secondary appendage attached to each end of the

spore, long, gelatinous, evanescent, and composed of two closely

united filaments, which appear to fuse distally ; these in turn are

striated longitudinally, making them appear as though they were

formed of still smaller subdivisions. (PL 8.f. 6-8.)

Distinctive characters : Hairy perithecium and absence of

primary appendages.

Cultivated specimens : On cow dung, Rooks Co., Kan., July

1899 (Bartholomew) ; horse and cow dung, Austin, Texas, Jan.

1900 (Long); horse and cow dung, Tucson, Ariz., Jan. 1900

(Tyler) ; cow dung, Bookings, S. D., Nov. 1899 (Carter).

The Tucson specimens had perfectly smooth perithecia from

the beginning as far as could be seen, but the substratum was very

wet. One may often find in this species 4—8-spored asci. This

variation is clearly due to the abortion of four of the spores,

and not to a failure of the nuclei to divide the third time ;
for

while four spores are in the olive-green stage four other abor-

tive hyaline ones may usually be found. Later in development

these disappear entirely when there occurs a 4-spored

ascus differing from the normal in no other respect than

that of size.

23. Pleurage brassicae (Kl.) Kuntze, Rev. Gen. Plant.

3
.3

505- 1898

Sphacria brassicae Klotzsch ; Smith, Eng. Flora, 5

261. 1836.

Sphaeria lanuginosa Preuss. Linnaea, 26 7>4

1853-

Sordaria lanuginosa (Pr.) Sacc. Syll. Fung. 1

23J. 1882 ;
Cohn's Krypt. -Flora Schlesien, 3- : 287.

Podospova brassicae ( Kl. )
' Rehm ; Rabenhorst's

Fig. 6. Krypt.-Flora, I
2

: 1 7 1. 1 887 ; N. Am. Pyren. 132.
/ Veu rage bras-

I 8 Q7
.

sirae after Bre- -* '

feld. i, ascus; Perithecia often aggregated, globular, with conical

spores. beak, covered with quite long prominent gray tomen-
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turn which becomes less conspicuous upward, about 0.7 mm.x 1

mm.: asci 8-spored, cylindrical -clavate, slightly contracted above
and narrowed below into a long stipe, 200-300// (p. sp.)x34-
40// : spores obliquely uniseriate or irregular, ovate-elliptical and
tipped at each end with one or more hyaline fugacious, curved
appendages, dark brown and glossy, 20-30 //X42-55//: para
physes delicate, filiform, agglutinated.

No specimens of this have been seen. It was reported by Dr.

Harkness on stems of Lupimis arbor ens from California. The
description is after Rehm and the figures of ascus and spores after

Brefeld.

24. Pleurage multicaudata sp. nov.

Perithecia scattered, half-sunken, about 600 x 900//, slightly

coriaceous, greenish below when young, but finally becoming
black and opaque, pyriform to globular with papilliform to cylin-

drical black curved beak, bearing bunches of long straight dark

brown sparingly septate hairs on its convex side ; the lower por-

tion uniformly clothed with long flexuous brown septate hairs.

Asci 8-spored, clavate, straight or curved, contracted and

rounded above and tapering below into a narrow short stipe, quite

persistent, 42-58 ux 225—260//: paraphyses wide, tubular-ven-

tricose and but little longer than the asci.

Spores biseriate, ellipsoid to oblong, rounded at both ends,

20-25// x 40—55//: ranging from hyaline when young through

olivaceous or yellow to dark brown and opaque
;

primary ap-

pendages entirely absent ; the secondary forming short awl-

shaped gelatinous very fugacious hyaline projections covering the

entire spore ; these are shortest about the equator and gradually

increase in length toward the ends of the spore, but never reach a

length equal to it. (PI. 6,f. ?-p.)

Distinctive characters : The tufts of hair on the beak of the

perithecium and the short appendages covering the entire spore.

Cultivated specimens: On cow dung, Highmore, S. D., Aug.

1899 (Carter) ; cow dung, Biloxi, Miss., Aug. 1899 (Tracy). The

Biloxi specimen was sent to me under a number and contained

good material when received, but the number was lost during

cultivation.

In order to appreciate the beauty of this species it must be ex-

amined at maturity, for the appendages lose their identity to a

lame extent and become irregular homogeneous masses attached&"*" x "~"*~t>

to the spore at various points or disappear entirely. It will be

seen that the transition from this species to one which has a
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gelatinous envelope surrounding its spores is very slight indeed.

It is on account of these transitional forms that Schroeter and

Lindau object to the recognition of genera based on these char-

acteristics.

25. Pleurage lutea (E. & E.) Kuntze, Rev. Gen. Plant. 3
s

: 505.

1898

Sordaria lutea E. & E. Jour. Mycol. 3 : 118. 1887 ; Saccardo,

Syll. Fung. 9: 486. 1891.

Philocopra lutea (E. & E.) E. & E.
f

N. Am. Pyren. 132. 1892.

Perithecia superficial, gregarious or scattered, about .5 x .75

mm., pyriform, slightly coriaceous, and completely covered, with

the exception of the black bare papilliform beak, with a persistent

light yellow tomentum composed of branching and slightly rough-
ened hair.

Asci clavate, rounded above and contracted below into a mod-
erately long stipe, 14-17// x 135-200//: paraphyses not seen.

Spores 12—16 in an ascus, at first vermiform and greenish

yellow, finely almond-shaped and opaque, 7—8// x 14—16//;
primary appendage cylindrical, curved, 30-35// x 4//; second-
ary appendage short, slender and attached to apex of the spore.

Distinctive character: The tomentum of the perithecium.

Dry specimens : On decaying Kalmia, Newfield, N. J., Nov.

1879 (Ellis) ; on dead RIius Toxicodendron, Long Island, N. Y.,

Apr. 1889 (Zabriskie) ; on rotten maple, Newfield, N. J., Aug.

1887 (Ellis).

As will be easily recognized, the greater part of the description

of this species is drawn from the original of Mr. Ellis. Although

the specimens at hand are abundant, there are none of them in good

condition for study. The species appears somewhat similar to P.

copy -op Jul a as regards the condition of the spores in the perithecium.

In none of the specimens before me are there any mature spores
;

the great majority of them are completely cylindrical while a few

have slightly swollen ends.

26. Pleurage heterochaeta sp. nov.

Perithecia superficial or with base slightly sunken, scattered,

thin, membranaceous, olivaceous in sunken portions but fuscous

above with blackened apex, somewhat transparent, about 450//
X 700//; all exposed" portions except the black bare papilliform

beak covered with short blunt transversely or obliquely septate
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agglutinated hairs, which are prominent around the base of the
beak and decrease to mere scattered papillae downward ; uni-

formly scattered among the latter are long filiform flexuous sep-
tate brown hairs, which gradually become transformed below into

the rhizoids, which ramify through the substratum.
Asci 16-spored, cylindrical-clavate, contracted and narrowly

rounded above and contracted below into a short stout stipe,

34-40 /i x 230-240//; very evanescent: paraphyses exceedingly
ventricose, agglutinated and not at all mixed with the asci, often

very indistinct and appear more like a tissue lining the perithecium
than like filaments.

J
Spores biseriate, ellipsoid, broadly rounded at both end

1 18-20/i x 27-34 /i; primary appendages entirely wanting, the

apex of the spore tipped with two awl-shaped parallel or slightly

divergent rather firm gelatinous appendages, which in the ascus
are curved so as to appear as one ; lower end of the spore bearing
two similar appendages but much more delicate curved and vari-

ously twisted appendages. (PL ij-f. /-?•)

Distinctive characters : Hairs of perithecia and absence of pri-

mary appendages.

Cultivated specimens : On cow dung, Family, Mont., Sept.

1900.

2j. Pleurage Dakotensis sp. nov.

Perithecia scattered, superficial or with the base slightly

sunken, pyriform with papilliform to conical curved beak, about

375 X 600 ft, thin, membranaceous, fuscous, transparent and

covered, especially above, by tufts of agglutinated obliquely-

septate fuscous hairs.

Asci 32-spored, clavate, broadly rounded above and contracted

below into a short stipitate base, rather persistent, 30-40//- x

1 75-220 a: paraphyses slightly ventricose, septate, longer than

the asci, but not mixed with them.

Spores in 2-4 series, ellipsoid to slightly ovate, rounded at

the ends, 12- 15/4 x 18—23//, ranging from hyaline when young
through olivaceous to dark brown and opaque : primary append-

age short, cylindrical, straight and fugacious ;
secondary append-

ages tipping the primary and the apex of the spore, long, lash-like

and very fugacious. (PL J. f. 17-19.)

Distinctive characters : Many-spored ascus and agglutinated

hairs of the perithecium.

Cultivated specimens: On rabbit dung, Ft. Lee, N.
J., Jan.

1900; Cow dung, Brookings, S. D., Nov. 1899 (Carter); cow

dung, Austin, Texas, Jan. 1900 (Long); rabbit dung, Auburn,
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Ala., Aug. 1899 (Earle) ; dead stems of Salsola Kali tragus,

Aberdeen, S. D.

In a former paper* this species was published as Sordaria

plciospora Wink, but subsequent study has proven beyond a doubt

that it is an entirely different thing. Indeed it is difficult now to

see how this could have been mistaken for the above. As con-

ceived at present the species has quite a range of variation. The

simple hairs of the perithecium are generally absent ; in only a

few instances, in the Alabama specimens, have they been found

aside from the Aberdeen forms in which they appeared quite con-

stant. The New Jersey, Texas, and Brookings, S. D., cultures

show no signs of any perithecial ornamentation except the fasicu-

lated hairs mentioned in this description.

The species appears most closely related to P% curvula from

which it differs mainly in size and the number of spores in the

ascus.

28. Pleurage curvicolla (Wint.) Kuntze, Rev. Gen. Plant. 3 :

505. 1898

Sordaria curvicolla Wint. Hedwigia, 10 : 161. 1871 ; Abhand.

naturforsch. Gesell. zu Halle, 13: 98—99. pi. 10. f. ip. 1873;

Griffiths, Bull. Torr. Club, 26: 437. pL 365. f. 13-15. 1899.

Philocopra curvicolla (Wint.) Sacc. Syll. Fung. I : 250. 1882.

Perithecia sunken, scattered, but often erumpent and half super-

ficial at maturity, 350-450// x 550-600//, thin, membranaceous,
transparent, greenish to fuscous, pyriform with black projecting

rather stout papilliform beak, which is ornamented mostly below the

middle, with bunches of long nearly straight acuminate very

sparingly septate greenish to brown hairs.

Asci 128-256 (?)-spored, widely clavate to sac-like, broadly

rounded above and contracted below into a short stipe, 70-120//

X 225—280 ;t : paraphyses tubular to filiform, tapering upwards,

septate, longer than the asci.

Spores in many series, ellipsoid or slightly ovate, 10- 11 u x
13.5— 16 // ; ranging from hyaline when young through olivaceous

to dark brown and opaque, terminated below by a short primary

appendage ; this in turn, as well as the apex of the spore, is tipped

with a long lash-like gelatinous hyaline very fugacious secondary

appendage. (P/. 10. f. 1-6.)

*Bull. Torr. Club, 26: 43$. 1899
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Distinctive characters : Tufts of hairs on the perithecium and
the large number of small spores.

Cultivated specimens : On horse and cow dung, New York-

City, Aug. 1899; rabbit dung, Ft. Lee, N. J., Nov. 1899; rabbit

dung, Rooks Co., Kan., July 1899 (Bartholomew)
; horse, rabbit,

and cow dung, Auburn, Ala., Aug. 1899 (Earle); horse dung.

Summit, Mont., Aug. 1900 (Griffiths & Lange).

The species varies greatly in characteristics of the hairs on the

beak of the perithecium. In some specimens from the vicinity

of New York, the perithecia had almost no hair at all on them,

while others were densely covered. The same thing may be said

of the Kansas specimens also.

The number of spores in the ascus is usually given as 128.

This figure is based on an account given by Winter. He counted

the number in one or two asci and found them to be as given

above. In my specimens the number is almost invariably greater

than this. In but a single case have 128-spored asci been found

and that in one of the Alabama cultures. As high as 200 spores

have been counted, and it was known at the same time that all of

them could not be seen on account of the great number in the

ascus. It is thoueht therefore that the number follows the regular

law which would give us here 8 mitotic divisions and 256 spores.

On account of the difficulty of isolating the delicate asci it is diffi-

cult to determine the exact number with any degree of certainty.

29. Pleurage collapsa sp. nov.

Perithecia scattered or aggregated, one-half to two-thirds im-

mersed, 400-450 ft x 500—600 fJt f
thin membranaceous, at first

greenish below but soon becoming brown, pyriform to subglobose

with papilliform to short cylindricial black beak, the base of

which, like the upper exposed portion of the perithecium, is uni-

formly covered with long flexuous septate brown hairs.

Asci 64-spored, fusiform, contracted and sharply rounded

above and contracted below into a short blunt stipe, very evanes-

cent, about65 u x 210 u : paraphyses ventricose, agglutinated, larg-

est near the middle, longer than the asci, but not much mixed with

them.

Spores in several series, ellipsoid and broadly rounded at the

ends, 10-14/* X. 1 8-2 1 ft, ranging from hyaline when young
through olivaceous to dark brown and opaque

;
primary append-
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age very long and slightly clavate when young, but at maturity

becomes very much shriveled and indistinguishable from the short

blunt secondary appendages which terminate it as well as the

apex of the spore. {PL io.f. 14.-18.}

Distinctive characters : Hairy perithecia, and character of pri-

mary appendage.

Cultivated specimens : On rabbit dung, Bronx Park, N. Y., Jan.

1900 (Mr. Percy Wilson); rabbit dung, Auburn, Ala., Aug.

1899 (Earle).

This species is one of those that is very distinct from every-

thing else, but at the same time its characters are very inconstant

and therefore difficult to define. The first culture made had hairy

perithecia as described above and this is taken to be the normal

condition of the plant. The substratum which was in a Petri-

dish was then allowed to dry for about ten days. On again

moistening another crop appeared ; but this time the culture was

kept very wet. No hairs at all could be seen without mounting

the perithecia, and even then it was very difficult to tell whether

the hairs seen were really comparable to the aerial ones of the

other perithecia for they were completely matted on the substra-

tum and much fewer in number than in the first culture. This

condition would not be liable to occur in nature.

The collapsing of the primary appendage is comparable to a

similar phenomenon which occurs in that of P. decipiens, but here

it is much more marked. The gelatinous secondary appendages

may often present a long lash-like appearance, but this condition

can be produced at will by rough treatment of the mount.

30. Pleurage pleiospora (Wint.) Kuntze, Rev. Gen. Plant. 3
3

:

504. 1898

Sordaria pleiospora Wint. Hechvigia, 10 : 161. 187 1 ; Abhand.

naturforsch. Gesell. zu Halle, 13: 93-97. //. 10. f. ij. 1873 ;

Cohn's Krypt.-Flora Schlesien, 3
2

: 288. 1894.

Podospora pleiospora (Wint.) Rehm ; Rabenhorst, Krypt.-

Flora, 175. 1887.

Philocopra pleiospora (Wint.) Sacc. Syll. Fung. 1 : 249. 1882.

Perithecia scattered and sunken but becoming more or less

* The plant reported under this name in Bull. Torr. Club, 26 : 438. 1899 does not

belong here at all ; see P. Dakotensis.
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free with age, 375-525 ;x x 55°-75o/A thin, membranaceous,
greenish below, often somewhat transparent, pyriform with papilli-

form to somewhat elongated cylindrical black bare usually curved
beak, the whole lower portion of the perithecium and often the
surface of the substratum covered with a considerable growth of
mycelium in the form of rhizoids,

Asci 64-spored, clavate to fusiform, contracted and narrowly
rounded above and contracted below into a short narrow stipitate

base, evanescent, 60-110 ux 250-300 /i: paraphyses ventricose

below, tubular septate above, longer than the asci.

Spores in several series, ellipsoid, rounded at both ends but
usually more broadly so below, 18-22/^ x 32-37/i, ranging from
hyaline when young through olivaceous to dark brown and
opaque

;
primary appendage cylindrical, equal to or longer than

the spore ; the base of this is surrounded with 2 to 4 hyaline

gelatinous secondary appendages of various form and size, the

apex of the spore being crowned by a tuft of very fine filaments

closely united into a short blunt straight or curved appendage.
{PI. to. f. 7-10.)

Distinctive characters : The spore appendages.

Cultivated specimens : On- cow and horse dung, New York

City and Ft. Lee, N. J., summer 1899; cow dung, Biloxi, Miss.,

Sept. 1899 (Tracy); cow dung, Auburn, Ala., Aug. 1899

(Earle).

Both the perithecia and the spores of this species resemble
*

those of P. decipiens very closely. The upper appendage of the

spores, however, is narrower and longer and contains fewer fila-

ments in its composition.

The measurements given are those of the NewYork specimens

which were very thoroughly studied when the species was first

found. The Alabama specimens show considerable variation in

spore measurements, some being as low as 16 ft x 2J u; these it

appears to me had best be treated as simply a variation in the

species because no other differences were observable.

31. Pleurage adelura sp. now

Perithecia sunken, scattered; about 450/i x 7$oti, thin, mem-
branaceous, brown and opaque, pyriform, with a smooth, black

papilliform to cylindrical projecting beak.

Asci 64-spored, fusiform-clavate, contracted and narrowly

rounded above and tapering below into a stout stipe, about 75/1
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X 3/O/i: paraphyses ventricose, agglutinated, irregular, longer

than the asci, but not mixed with them.

Spores in several series, ellipsoid, broadly rounded at both
ends, 13-19/* X 26—32/1, ranging from hyaline when young
through olivaceous to dark-brown and opaque : primary append-
age wide, cylindrical, shorter than the spore and quite persistent

;

secondary appendages terminating the primary and apex of the

spore, at first long delicate filaments made up of two strands,

but at maturity appearing like two short irregular projections

with very uncertain characters. (/Y. 10. f. 11-13.)
Distinctive characters : Fugacious character of secondary ap-

pendages and comparatively short and wide primary ones.

Cultivated specimens : On rabbit dung, Auburn, Ala., Aug.

1899 (Earle).

The species is very closely related to P. pleiospora, as will be

readily seen from the figures and description. The spore ap-

pendages are, however, very distinct and characteristic in the two

species. In the former species they are readily recognized, but

here it is with the greatest difficulty that one is able to isolate the

spores without destroying them. Even when undisturbed, a good

deal of them has disappeared by the time the spores are ripe.

The best place to study these appendages is in the rather young
ascus as it stretches under the cover-slip. Here they can with

difficulty be discerned. It does not seem possible that the ap-

pendages can be of much use in the distribution of spores in this

species.

32. Pleurage canina (Peck) Kuntze, Rev. Gen. Plant. 3
3

: 505.

1898

Sphaeria canina Peck, Reg. Rep. 28: 78. 1875.

Pliilocopra canina (Peck) Sacc. Syll. Fung. 1 : 251. 1882;

Ellis & Everhart, N. Am. Pyren. 133. 1892.

The author has been unable to examine the original of the

above in the New York State Museum at Albany. Professor

Peck, in reply to a letter of inquiry regarding it, says :
u My

specimen of this is so poor and indistinct as to be indivisible."

Later, in a conversation with Professor Peck, he expressed a very

stitmg doubt as to the authenticity of this species. He said: "It

has without doubt been described before.
,, He did not state, how-

ever, under what species it should be placed.
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III. HYPOCOPRAFries, SummaVeg. Scand. 2 : 397. 1849;
N. Am. Pyren. 133. 1892; Rabenhorst, Krypt.-Flora, I"

:

177. 1887; CohiVs Krypt.-Plora. Schleisen, 3
2

: 289. 1894.

Coprolcpa Fuckel, Symb. Mycol. p. 239. 1869. Saccardo,

Syll. Fung. 1: 248. 1882; 9: 493. 1891.

Perithecia situated below a black crusty stoma with projecting,

usually papilliform beaks, completely surrounded by a dense
feltwork of white mycelium by which they are firmly attached to

the substratum. Asci containing an apical body which colors,

usually blue with iodine. Paraphyses filiform to tubular never
ventricose. Spores ellipsoid, dark colored, surrounded by a promi-
nent gelatinous envelope and containing a lateral germ slit.

iCej" to tlie Species
Spores apiculate.

Spores very large, 24-28 fx X 5 2 -& l H- 1. ff. gigaspora.

Spores comparatively small, 17-20 fi X 3 2-3% f l - 2 * ff- amphisphaeroides.

Spores not apiculate.

Stoma effused and containing an indefinite number of perithecia.

Perithecia sunken. 3. ff. eqitorum.

Perithecia half sunken. 4. H.fimeti.

Stoma with definite boundary and containing 1 to few perithecia or by con-

fluency of individual stromas it may contain many.

Spores biseriate.

Stroma violet within. 5. ff. violacea.

Stroma white within. 6. //. Dakotensis,

Spores uniseriate.

Beak papilliform.

Spores comparatively large, 1 8-2 4 fi X 34-4° /"•

7. H. merdaria.

Spores comparatively small, 6-7 u X IO_I 3 I
1 -

8. ff. pai~vula.

Beak enlarged and prominent. 9. ff. rostrata.

i. Hypocopra gigaspora (E. & E.)

Coprolepa gigaspora E. & E., Bull. Torr. Club, 25 : 501.

1898.

Perithecia very large, scattered or aggravated in small clusters,

sunken, with the short papilliform black smooth beak irrumpent

through the smooth black convex shield-shaped stroma, about

.75 X 1 mm., membranaceous to coriaceous, colorless to brown

and densely covered with a fine white mycelium which becomes

gradually differentiated above into a. true stroma.
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Asci 8-spored, cylindrical, broadly rounded above and abruptly

contracted below into a short triangular base, 45—$2 ft x 375,
X 480; apical structure very prominent and staining bright blue

with iodine : paraphyses tubular to filiform, tapering upward, sep-

tate, coarsely guttulate, longer than the asci and mixed with them.
Spores obliquely uniseriate, ellipsoid to oval and broadly

rounded at the ends, 24-28 fix 52-61 u, ranging from hyaline

when young through yellow to dark brown and opaque, tipped

below with a short blunt hyaline apiculum
;

germinal slit lat-

eral, rather indistinct, extending nearly the entire length of the

spore, surrounded by a hyaline gelatinous zone which becomes
very prominent in water. (PI. 11. /. 12-15.)

Distinctive character : Large size throughout and the apiculate

spore.

Dry specimens : On cow dung, British Columbia, June 1897

(Macoun).

2. Hypocopra amphisphaeroides (E. & E.)

iph Nat. 31 : 340-341

1897; Saccardo, Syll. Fung. 14 : 492. 1899.

Perithecia scattered or aggregated in small clusters of 2-4,

sunken, with a short black papilliform beak projecting through the

small discoid black smooth indistinctly bounded stroma, about

.75 mm. in diameter, thin, membranaceous and densely covered
with a fine white mycelium which 'gradually changes above into

the black stromatic shield.

Asci 8-spored, cylindrical, broadly rounded above and contracted

below into a short blunt stipe, 24-26 ux 240-280/* ; apical body
prominent and staining intensely blue with iodine : paraphyses
filiform, septate, tapering upward, coarsely guttulate, longer than

the asci and mixed with them.

Spores obliquely uniseriate, ellipsoid, broadly rounded at the

ends, 17—20 fix 32—38 u
y

tipped below with a small hyaline quite

persistent apiculum
;

germ-slit marginal and extending about two-
thirds the length of the spore ; hyaline envelope prominent and ex-

tending greatly when placed in water. (PL 11. f. 5—7.)
Distinctive characters : Hyaline apicula of the spores dnd

guttulate paraphyses ; otherwise as H. merdaria.

Dry specimen : On cow dung, Rooks Co., Kan., Aug. 1896

(Bartholomew).

3. Hypocopra eouorum (Fuckel) Wint; Rabenhorst, Krypt.-

Flora, I
1

: 178. 1887; Cohn's Krypt. -Flora. Schleisen. J
a

:

289. 1894; N. Am. Pyren. 134. pi. 17. f. 4.. 1892.
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Hypoxylon equorum Fuckel, Fungi Rheniani,* no. 1058.

Sordaria equorum (Fuckel) Wint Abhancl. d. Naturforsch.

GeseL zu Halle, 13: 77-7S.pl. 7./. 2. 1873.

Coprolepra equorum Fuckel, Symbol. Mycol. 240. 1869.

Perithecia scattered and sunken beneath a thin black corky

\
- effuse widely spread villous stroma which often becomes smooth

' in age
> 35°—5°°^ m diameter, thin, membranaceous and com-

pletely invested in a dense feltwork of white mycelium which be-

j

comes differentiated into the stroma above, subglobose, with a

J

short black shining papilliform ostiolum which extends through
the stromatic covering.

Asci 8-spored, cylindrical, broadly rounded above and con-
tracted below into a short blunt stipe, 20-25// x 200-225 a\
apical apparatus of ascus staining either blue or brown with iodine :

I paraphyses filiform, septate, hyaline, longer than the asci and mixed

[

with them.

I

Spores obliquely uniseriate, ellipsoid to slightly inequilateral,

subacute to rounded, usuallv more acute below than above,

12—14/1 x 24-29//, ranging from hyaline when young through
yellow to dark brown and opaque

;
germinal groove lateral, one-

third the length of spore, surrounded by a gelatinous covering

which swells greatly when placed in water. [PL 11. f. /-./ and
8-1 1 ; PI. ig.f. 17-18.)

Distinctive character : The thin effuse stroma.

Dry specimen : On horse dung, Hermosa, Col., March 1899

(Baker, communicated by Earle).

Cultivated specimens : On horse dung, Aberdeen, S. D., Sept.

1899 (Towne) ; horse and cow dung, Brookings, S. D., Nov.

1 899 (Carter) ; horse dung, Rooks Co., Kan., Aug. 1899 (Bar-

tholomew); horse dung, Summit, Mont., Aug. 1900 (Griffiths

& Lange).

The stromatic characteristics are very variable in both Ameri-

can and foreign specimens. Occasionally the stroma forms a

convex mass about each perithecium thereby making the whole

structure appear papillate ; more often the stroma is roughened

only by the minute black papilliform beaks. The papillate char-

acter was very pronounced in the Colorado specimens where the

perithecia were often imbedded in individual stromata as represented

in the figures. Indeed, Professor Earle and myself at one time

considered the Colorado specimen to be a distinct species ;
but

* Reference taken from literature, original not seen.
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my subsequent cultures of South Dakota material appear to justify

the disposition made above. The hairiness of the stroma is also

a character which is variable, depending, apparently, both on the

age of the specimen and also the amount of moisture in the cul-

ture. Subsequent study may necessitate a segregation of this

species ; but at present I can not find constant characters that

warrant it.

4. Hypocopra fimeti (Pers.) Sacc. Syll. Fung. 1: 248. 1882;

Fries, SummaVeg. Scand. 397. 1849; EHis & Everhart,

N. Am. Pyren. 134. 1892.

Sordaria fimeti (Pers.) Wint. Abhand. naturforsch. Gesell. zu

Halle, 13
1

: 78-79- pi* 7-f- 3- l $77-

Perithecia crowded or confluent, globose or ovate, 300—350/*
broad, ending above in a thick conical mostly oblique neck, and
about half sunken in the thin crustaceous, effused, black, slightly

wrinkled, bare stroma : asci cylindrical, short-stipitate, 140-
150 a x 17 fx (p. sp.), 8-spored, with filiform paraphyses : spor-

idia elliptic-oblong, dark brown, 18-20 x 12 ft f
with a gelatinous

envelope.

On horse dung, New York (Peck).

This species has not been seen in any of my cultures or in any

of the herbarium material at hand. It has apparently been found

but once in this country.

5. Hypocopra violacea (E. & E.)

Sordaria violacea E. & E., Am. Nat. 31 : 340. 1897; Sac-

cardo, Syll. Fung. 14: 492. 1899.

Perithecia aggregated in small clusters of 2-6 and completely

imbedded in the stroma or often projecting in such a way as to push
the upper layer of the black rugose naked stroma into broad pa-

pillae which outline the dimensions of the perithecia ; stromatic

layer thick and black above, gradually decreasing in thickness and
becoming fuscous or white within the substratum ; within the stro-

matic layer the whole mass colored bright violet ; the entire stroma
sunken in or projecting slightly above the substratum

;
perithecia

pyriform, about 600/* x 900 /i, with papilliform projecting beaks.

Asci obclavate, broadly rounded above, widest near the base and
abruptly contracted into a short blunt stipe, rather persistent,

50-66// x 186-240//; apical structure rather small and color-

ing bright blue with iodine : paraphyses filiform, septate, longer

than the asci and mixed with them.
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Spores ellipsoid, rounded at both ends, 24-26// x 40-50//,
ranging from hyaline when young through yellow to dark brown

. and opaque
;

germ slit lateral, indistinct and extending nearly the
entire length of the spore ; hyaline envelope prominent and ex-
tending greatly in water. {PL 12. f. I—J.)

Distinctive character : The violet stroma.

Dry specimen : On horse dung, Rooks Co., Kan., Sept. [896

(Bartholomew).

I

This species possesses considerable interest since it appears to

! show a transitional stage between the genus Hypocopra and the

I

genus Poronia. In the majority of the species of Hypocopra, the

stroma consists of a thin sheet on the surface of the substratum,

while the perithecia are imbedded in a more or less dense feltwork

of mycelium which decreases gradually downward
; but here the

whole stromatic mass in which the perithecia are imbedded is

definitely bounded and consists throughout its central areas of a

dense feltwork of mycelium which becomes still more condensed

toward the outside where it forms a definite boundary. The

whole may project slightly above the substratum. It would re-

quire but a slight development of a stalk to give the appearance of

a typical Poronia.

J
6. Hypocopra Dakotensis sp. nov.

I Perithecia sunken, scattered or aggregated in small groups of

2—4, about 600 fi x 800 ft, pyriform and clothed below by a dense

I growth of fine white mycelium which becomes differentiated into a

smooth cushion-like circular stroma at the surface ; beak papil-

liform, black, shining, and projecting through the stroma.

Asci 8-spored, clavate to fusiform, broadly rounded above and

contracted below into a short blunt stipe, 37-40 a x 225-265 //,

apical structure prominent and coloring bright blue with iodine,

very evanescent : paraphyses filiform, septate, longer than the

asci and mixed with them.

Spores biseriate, ellipsoid, rounded at both ends, 17-19 a X
32-38 n, ranging from hyaline when young through yellow to

dark brown and opaque; germinal slit lateral and extending nearly

the entire length of the spore, gelatinous envelope prominent and

swelling greatly in water. (PL I2.f. 6-8.)

Distinctive character : Distinguished from H. merdaria by

the biseriate slightly smaller spores and very evanescent asci.

Cultivated specimen : On horse dung, Aberdeen, S. D., Sept.

1899 (Towne).
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7. Hypocopra merdaria (Fries) Fries, Surama Veg. Scand.

397. 1849 ; Cohn's Krypt. -Flora Schlesien, 3" : 289. 1894
;

Rabenhorst, Krypt. -Flora, I
1

: 178. 1887.

Sphacria merdaria Fries, Elenchus Fungorum, 2 : 100. 1828.

Sordaria merdaria (Fries) Awd. Abhand. naturforsch. Gesell.

zu Halle, 13 : JJ. pi. 7. /. /. 1873.

Coprolepra merdaria (Fries) Fuckel, Symb. Mycol. 240.

1869.

Perithecia scattered or aggregated in clusters of 2 to 4, sunken
with a black shining small papilliform beak projecting through

a disk-shaped or confluent smooth black bare flat or often

slightly convex stroma, about two-thirds mm. in diameter, sub-

globose to pyriform, membranaceous and colorless, densely cov-

ered below the stroma with a fine colorless mycelium which
ramifies through the substratum and becomes differentiated into a

true stroma in its upper exposed layers.

Asci 8-spored, cylindrical, broadly rounded above and sud-

denly contracted below into a short blunt stipe, quite persistent,

24—32/1 x 260-320/^; apical structure prominent and staining

blue with iodine : paraphyses filiform, tapering upward, septate,

longer than the asci and mixed with them.

Spores obliquely uni seriate, ellipsoid, rounded at both ends,

18-24/7. x 34—40/7, ranging from hyaline when young through
yellow to dark brown and opaque

;
germinal slit lateral, one-half

to two-thirds the length of the spore, and indistinct at maturity
;

gelatinous envelope prominent and swelling greatly when placed

in water. (PL 12. f. y-14.)

Distinctive characters : Small shield-shaped scattered stromata,

uniseriate and nonapiculate spores.

Dry specimens: On horse dung, Hermosa, Col., March 1899

(Baker, communicated by Earle) ; horse dung, Horsetooth Moun-

tain, Oct. 1898 (Sandsten) ; horse and cow dung, Summit and

Great Falls, Mont., Aug. 1900 (Griffiths & Lange).

Cultivated specimens : On cow dung, Highmore, S. D., Sept.

1899 (Carter); cow dung, Rooks Co., Kan., July 1899 (Bartholo-

mew) ; cow dung, Biloxi, Miss., Aug. 1899 (Tracy) ; horse and

cow dung, Summit and Family, Mont., Aug. 1900 (Griffiths &
Lange) ; Santa Catalina Mts., Ariz., Nov. 1900.

The measurements given for this species vary considerably

with those of the ordinary descriptions. This is not because the

American forms are different from the European, but because the
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measurements given are inaccurate. Specimens distributed by
Plowright and named by Dr. Winter are at hand in which the

spores measure exactly as quoted above.

The development was very profuse in both the South Dakota
and the Kansas specimens —four of the samples sent me by Mr.

Bartholomew having more or less of this fungus on them.

8. Hypocopra parvula sp. nov.

Perithecia sunken and aggregated into small clusters with small

black smooth papilliform beaks extending through a black smooth
crust like stroma which is definitely bounded, 300-450// in diam-
eter, thin membranaceous, white below the stroma, and densely
covered with fine flexuous hairs which bind the perithecia of the

group firmly to each other and to the substratum.

Asci 8-spored, cylindrical, rounded above and contracted be-

low into a long crooked stipe, 9-12// x 95-105/^, rather per-

sistent ; apical structure coloring blue with iodine : paraphyses

filiform, not numerous, guttulate, sparingly and indistinctly septate,

slightly longer than the asci and mixed with them.

Spores obliquely uniseriate, ellipsoid, rounded at both ends but

often more acutely so below, 10-13// x 6-7 u
;

gelatinous cover-

ing swelling moderately in water
;

germinal slit lateral and extend-

ing nearly the entire length of the spore. (PL ig.f- 7~p-)

Distinctive character : Small size throughout but more espe-

cially of the spores.

Cultivated 'specimens : On cow dung, Summit, Mont., Aug.

1900 (Griffiths & Lange).

9. Hypocopra rostrata sp. nov.

Perithecia sunken, aggregated in small clusters in a dense felt-

work of white to light brown mycelium which scarcely assumes

the character of a true stroma, subglobose to oval, 300-400 u

in diameter, colorless below and densely covered with a fine white

mycelium which becomes but slightly condensed toward the sur-

face
; beak black, shining, prominent, hood-like and projecting

through the pseudostroma.

Asci 8~spored, cylindrical, rounded above and contracted below

into a short stipitate base, 2 1 p X 21 3-286 ;i ;
apical structure prom-

inent and coloring bright blue with iodine : paraphyses filiform,

septate, longer than the asci and mixed with them.

Spores obliquely monoseriate, ellipsoid, rounded at both ends,

13-18// x 29-32//, ranging from hyaline when young through

yellow to dark brown and opaque
;

germimal slit lateral, promi-
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nent, about one-half the length of the spore, covered by a hyaline

envelope which swells greatly in water. (PL 12. f. 13—18.)

Distinctive character : The prominent beak and pseudostroma.

Cultivated specimen : On horse dung, Tucson, Arizona, Jan.

1900 (Tyler) ; on horse dung, Tucson, Ariz., Sept. 1900.

IV. DELITSCHIA Auerswald, Hedwigia, 5: 48. i866;Raben-

horst, Krypt.-Flora, I
2

: 179. 1887; Saccardo, Syll. Fung.

1: 732. 1882; Cohn's Krypt.-Flora Schlesien, 3
2

: 289.

1894.

Perithecia superficial or sunken, thin and membranaceous to

thick and coriaceous, dark brown to black and opaque, hairy or

smooth. Asci 8- to 16-spored with an internal membrane which

generally ruptures on a plainly marked constriction just below

the apex. Spores 2-celled, dark brown and opaque, usually with

a gelatinous envelope.

Key to tlie Species
Asci 8-spored.

Spores obliquely septate.

Spores uniseriate.

Spores deeply constricted. I. 1). didytna.

Spores with broad shallow constriction. 2. D. eccentric a

Spores biseriate.

Spores transversely septate.

Spores with hyaline envelope.

Beak papilliform or short cylindrical.

3. D. leporina.

Spores small, 5-6 u X 10-1 1 //. 4. D. Marsha Hi.

Spores large, 13-16 /i X 4 2_ 54/ 1 - 5- D- fwfuracea*

Beak long cylindrical or tuberculiform.

Spores large, 25-27 // X 54—72 //. 6. D. Winter i.

Spores comparatively small, 13-16/* X 2 7~3°/'- 7- D. vulgaris.

Spores without hyaline envelope but having a hyaline apiculum.

8. D. apiculata,

Asci 16-spored. 9. D. polyspora.

I. DELITSCHIA didvma Awd. Hedwigia, 5: 49. 1866; Hed-

wigia, 7 : 72. pi. 1. f. p. 1868

Dclitschia Auerswaldii Fuckel, Symb. Mycol. p. 241. 1869;

Sacc. Syll. Fung. 1: 732. 1882; Rabh. Krypt.-Flora, I
1

: 172.

1882; Cohn's Krypt.-Flora v. Schlesien, 3- : 290. 1894.

Perithecia sunken, scattered, with papilliform or long cylindrical

curved or twisted black beak which may be uniformly covered

with short brown septate hairs or perfectly smooth, black and bare,

400 a -700 ft in diameter, subglobose to pyriform, thin membrana-
ceous, dark brown to black and opaque.
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i

Asci 8-spored, cylindrical to very slightly clavate, broadly
rounded above and contracted below into a rather long tapering
stipe, 28-32

fit x 225-260
fit,

rather persistent : paraphyses fili-

form, septate, abundant, longer than the asci and mixed with them.
Spores obliquely uniseriate, ellipsoid, acutely rounded at the

ends, obliquely uniseptate with a narrow deep constriction, 15-18
fit

x 42-46 ft, ranging from hyaline when young through yellow
to dark brown and opaque, gelatinous envelope prominent and
swelling greatly in water. {PL ij.f. 4-6.)

Distinctive character : Uniseriate deeply constricted and ob-
liquely septate spores.

Cultivated specimens : On cow dung, New York City, Aug.

1899; cow dung, Highmore, S. D., Sept. 1899 (Carter).

While the perithecia in the South Dakota specimens were

much more numerous than in the others they were still very

scattering and few in number. I judge that the species seldom

occurs very plentifully although it appears to be widely distributed.

2. Delitschia eccentrica sp. nov

Perithecia scattered, sunken, with a long projecting cylindrical

truncate or rounded beak which is usually covered with short sep-

tate brown hairs up to the enlarged bare black smooth or warty

apex, .75 mm. x .30-.50 mm., thin membranaceous, dark brown
to black and opaque.

Asci 8-spored, cylindrical, broadly rounded above and con-

tracted below into a moderately stout stipe, quite persistent,

34-40// x 330-370 /'. : paraphyses filiform, sparingly and indis-

tinctly septate, longer than the asci and mixed with them.

Spores ellipsoid, acutely rounded at both of the excentric ends,

obliquely uniseptate with a broad very shallow constriction, 2 1-24 fit

X 45-50 fi, ranging from hyaline when young through yellow

to dark brown and opaque ; hyaline covering extending greatly

in water. (PL ij. f. /-p.)

Distinctive characters : Beak of perithecium and obliquely

septate and narrowly constricted spores.

Cultivated specimens : On cow dung, Austin, Texas, Jan. 1900,

(Long); cow dung, Biloxi, Miss., Sept. 1899 (Tracy).

3. Delitschia leporina sp. nov.

Perithecia scattered, sunken with projecting, black, broad trun-

cate, roughened or warty beak which is uniformly covered with

long, flexuous, delicate, brown, septate hairs, about 500 a x 600-

750/*, pyriform to short cylindrical or conical truncate, thin,

membranaceous, dark brown to black and opaque.
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Asci 8-spored, clavate, broadly rounded above and contracted

below into a short blunt stipe, 30-34// x 240-295 fx f
persistent :

paraphyses filiform, septate, abundant, mixed with and longer

than the asci.

Spores biseriate, rather narrowly ellipsoid, acutely rounded at

the ends, obliquely uniseptate with a deep, rather broad constric-

tion, 16—20// x 40 —65, ranging from hyaline when young
through yellow to dark brown and opaque, hyaline envelope very

distinct and evidently septate, corresponding to the septum of the

spore, when swollen by the action of water. (PL ?J*f. 14—16.)

Distinctive characters : Biseriate, obliquely and deeply con-

stricted spores.

Cultivated specimens : On rabbit dung, Ft. Lee, N. J.,
Nov.

1899.

4. Delitschia Marsh a li 1 Berl. et Vogl. ; Saccardo, Syll. Fung.

Add. 1-4 : 1 27. 1 886
; 9 : 747. 1 89

1

Delitschia sp. Bull. Soc. Royale Bot. Belg. 23* : 16, and 23' :

199. 1884.

Perithecia scattered, sunken, subglobose, 275-350// in diam-
eter,, thin, membranaceous, black and opaque, with a black papil-

liform beak.

Asci 8-spored, cylindrical, broadly rounded above and slightly

contracted below into a short stout stipe, 9-12/i x 65—80 /i :

paraphyses filiform, sparingly branched, indistinctly septate,

numerous, mixed with the asci and about equal to them in length.

Spores obliquely uniseriate, ellipsoid to oval, two-celled, but

little if at all constricted, 5-6// x 10-11 />*, ranging from hyaline

when young through yellow to dark brown and opaque, sur-

rounded by a very narrow hyaline gelatinous envelope. (PL 13.

f- '-3: >

.

Distinctive character : Small size throughout.

Dry specimen : On rabbit dung, Newfield, N. J., June 1884

(Ellis).

Cultivated specimens: On sheep dung, Brookings, S. D.,

Nov. 1899 (Carter); rabbit dung, Gunnison, Colo., Aug. 1899
(Bartholomew); rabbit dung, London, Ont, Aug. 1898 (Deaf-

ness); rabbit dung, Tucson, Arizona, Sept. 1 900.

5. Delitschia furfuracea Niessl, Hedwigia, 23: 75. 1884;

Rehm, Ascomyceten, no. 747 ; Saccardo, Syll. Fung. Add.

1-4: 127. 1886; 9: 747. 1891 ; Rabenhorst, Krypt.-Flora,

I
1

: 180. 1887.
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Perithecia scattered, sunken, with projecting black bare papilli-

form or short cylindrical beak, 450// x 650 ft in diameter, sub-
globose to pyriform, membranaceous to slightly coriaceous, dark
brown to black, and at first having a distinctively greenish tint on

1 the substratum around the base of the beak.
' Asci 8-spored, clavate to fusiform, usually widest below the

middle, broadly rounded above and rather abruptly contracted
below into a short blunt stipe, 40-48//. x 250-300 11 : paraphvses
filiform, coarsely guttulate, septate, longer than the asci and mixed

j

with them.

Spores somewhat biseriate below, ova] to ellipsoid, broadly
or acutely rounded at the ends, uniseptate with a broad shallow
constriction, 18-24 I 1 x 42-54 u: ranging from hyaline when
young through yellow to dark brown and opaque

;
gelatinous en-

velope prominent and enlarging greatly in water. (PL 14./. 7~<?-)

Distinctive character : Papilliform beak and greenish coloration.

Dry specimen : On rabbit dung, Rooks Co.
}

Kan., Sept. 1895

i

(Bartholomew).

j

1899 (Bartholomew); horse dung, Missoula, Mont., Jan.

(Elrod) ; burro dung, Hermosa, Colo., March 1898 (Baker,

communicated by Earle).

6. Delitschia Winter! Plowr. Grevillea, 2: 188. //. 2j. f. /.

1874 ; Saccardo, Syll. Fung. 1 : 734. 1882

Perithecia scattered, sunken, pyriform to globular, with long

wide cylindrical curved or twisted projecting beak which may be

sparingly covered with long straight brown hair, or entirely

smooth, black and shiny, about .75 mm. x 1 mm., thick membrana-
ceous to decidedly coriaceous, dark brown to black and opaque.

Asci 8-spored, cylindrical-clavate, broadly rounded above and

contracted below into a moderate stipe, 48-56 ti x 300-375 a
9

rather persistent: paraphyses filiform, sparingly septate and slightly

constricted below, abundant, longer than the asci and mixed with

them.

Spores biseriate, elliptical to ovate, broadly to acutely rounded

at the ends, uniseptate with a broad shallow constriction, 25-27 a

X 54-72 //, ranging from hyaline when young through yellow to

dark brown and opaque ; hyaline envelope prominent and becom-

ing very wide in water. (PL 14. f. 10-12.)

Distinctive characters : Long cylindrical beak ; distinguished

from D.fitrfitracea by larger size throughout.
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Cultivated specimens : On horse and cow dung, Austin, Texas,

Jan. 1900 (Long); cow dung, Englewood, N. J., July 1899; cow
dung, Proctor, Vt., Aug. 1899 (Banker); horse dung, Aberdeen,

S. D.,Sept. 1899 (Towne); cow dung, Rooks Co., Kan., July 1899

(Bartholomew); cow and horse dung, Tucson, Ariz., Jan. 1900

(Tyler) ; cow dung, Biloxi, Miss., Aug. 1899 (Tracy); horse dung,

Missoula, Mont., Jan. 1900 (Elrod) ; horse dung, Brookings, S.

D., Nov. 1899 (Carter) ; cow dung, Kingston, R. I., Dec. 1899

(Underwood); horse dung, Great Falls, and Summit, Mont., Aug.,

1900 (Griffith & Lange) ; cow dung, Family, Mont., Aug. 1900.

7. Delitschia vulgaris sp. nov.

Perithecia scattered, sunken, subglobose to pyriform with a long
cylindrical curved or twisted beak which is densely covered with

short wavy brown sparingly septate hairs, 375-450 ji x 600—750 u,

thin membranaceous, brown to black and opaque.
Asci 8-spored, cylindrical, broadly rounded above and con-

tracted below into a stout tapering stipe, persistent, 24-27/* X
185-215 ft : paraphyses filiform, septate, abundant, longer than the

asci and mixed with them.

Spores obliquely uniseriate, two-celled, broadly rounded at the

ends, constriction broad and shallow, 13-16// x 27-30//, ranging
from hyaline when young through yellow to dark brown and
opaque

; hyaline envelope prominent and swelling greatly in water.

{PL if.f. 4-6.)

Distinctive characters : Long hairy beak and oval spores.

Cultivated specimens : Frequent on horse and cow dung, New
York city and Ft. Lee, N. J., summer and autumn, 1899; cow
dung, Auburn, Ala., Aug. 1899 (Earle).

Although this species was found on at least a dozen cultures

from the localities quoted, it was always found in very small quan-

tities. Often but two or three perithecia, and never over a dozen

have been found in the same culture.

8. Delitschia apiculata sp. nov.

Perithecia half sunken, scattered or aggregated in small clusters,

300-350 a x 375-500 fit, thin membranaceous, pyriform with

papilliform to short cylindrical curved black beak which is

sparingly covered with short straight acuminate brown uniseptate

bristly hairs.

Asci 8-spored, clavate, broadly rounded above and contracted

below into a long tapering stipe, very evanescent, 32—38 ft x 160-
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200 a\ paraphyses filiform, abundant, indistinctly septate, much
longer than the asci, and mixed with them.

Spores biseriate, ellipsoid, sharply rounded at the ends, two-
celled, not constricted at the septum, 16-21 // x 28-34// ; hyaline
envelope entirely absent, but the spore is tipped at each end with
a short hyaline triangular apiculum. (77. rj. /. ro-lj.)

Distinctive characters : Hyaline apicula of the spores.

Cultivated specimen : On dead stems of Russian thistle,

Aberdeen, S. D., March 1898.

The species is not to be considered even semiparasitic. The
us were collected in a rubbish heap

where they were found infected with some other pyrenomycetous

fungus. These were placed in a moist chamber in March 1899
and kept in a moist condition until the first of June. Some time

in the latter part of May, the mature perithecia of this fungus

were found in considerable numbers.

> The septa of the spores do not appear as early as in the

majority of the species of the genus. The illustration of the ascus

was made when the spores were in the yellow condition, yet they

showed no signs of the septa which are visible in other species

before the spores have left the hyaline state.

*

stems of Salsola Kali trae

9. Delitschia polyspora sp. nov.

Perithecia scattered, sunken, with a projecting truncate black

bare shining cylindrical straight or curved beak of variable length,

about .65—75 mm. x 1 mm., subglobose to pyriform, slightly

coriaceous, dark brown to black and opaque.

Asci 16-spored, clavate to fusiform, broadly rounded above

and rather abruptly contacted below into a short blunt stipe,

85—100/.* x 340—375 /a rather persistent: paraphyses filiform,

septate, abundant, longer than the asci, and mixed with them.

Spores triseriate to crowded, ellipsoid, usually broadly rounded

at the ends, uniseptate with a broad deep constriction, 21-24 a

X 52—62/i, ranging from hyaline when young through yellow to

dark brown and opaque ; hyaline envelope prominent and having

an evident septum which may be distinctly seen when extended in

water corresponding to that of the spore. {PL 14. f. /-J.)

Distinctive characters : Large size throughout and many-

spored ascus.

Cultivated specimen : On cow dung, Tucson, Ariz., Jan. 1900

(Tyler).
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V. SPORORMIA DeNotaris, Microm. Italici novi vel minus cogniti,

Dec. V. No. 6. 1845; Rabenhorst, Krypt.-Flora, i
2

: 180.

1887; N. Am. Pyren. 134. 1892; Cohn, Krypt.-Flora

Schlesien, 3
2

: 290. 1894 ; Saccardo, Syll. Fung. 2 : 123 ; 9 :

816; 11 : 329 ; 14: 577.

Homospora DeXot ; Fries, SummaVeg. Scand. 2 : 404. 1849.

Perithecia globular or oval, sunken or less frequently superfi-

cial with papilliform to cylindrical beak, membranaceous to coria-

ceous and sometimes slightly brittle. Asci cylindrical to clavate

with an internal membrane which is usually perforate at the apex.

Spores cylindrical, 4 to many-celled, usually dark brown and opaque
and surrounded by a gelatinous covering.

Key to tlie Species
Spores 4- celled

Beak always small, papilliform or wanting.

Paraphyses few or entirely wanting.

Spores dark brown or black at maturity.

Spores yellow at maturity.

Paraphyses abundant.

Spores narrowly cylindrical.

Asci clavate : spores 9-1 1 // X 48-60 /u.

Asci cylindrical : spores 5-6 fJ X 32—35 fi

Spores oval to broadly cylindrical.

Beak prominent : papilliform to short cylindrical.

Spores uniseriate, small.

Spores biseriate, large.

Beak long cylindrical or enlarged and tubercular.

Beak tubercular.

Plant small : spores 5.5-7 ^ X 3 2 ~33
,

u -

Plant large : spores IO-I2 /u X 72—77 /1.

Beak cylindrical.

Beak hairy.

Beak smooth, long and narrow.

Spores more than 4- celled.

Spores 7 -eel led.

Spores 8-celled.

Spores 16 -celled, united into a cylindrical mass.

1. S. mini ma.

2. 5. chrysopora

3. .S*. intermedia

4. S. leporina.

5. S. lata.

6. S. pidchella.

7. S. megalospora.

8. S. tuberculata

9. S. Kansensis.

10. S. chaetomioides.

11. S. Dakotensis,

12. S. American

13 S. corynespora.

14. S. Jimetaria.

Spores lI-16-celled with a very large cell in upper spore of ascus.

15. S. hercidea.

i. Sporormia minima Awd. Hedwigia, 7 : 66. 1868 ; NuovaGior.

Bot. Ital. 10: 151. 1878; Saccardo, Syll. Fung. 2: 124.

1883; N. Am. Pyren. 134. pi. 18. /. 6-9. 1892; Cohn's

Krypt.-Flora, 3 291. 1894 ; Rabenhorst, Krypt.-Flora, I

181. 1887; Berlese, Icones Fung.//. 28./. 4. 1894.
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•

Sphaetia multifera B. & Rav. Grevillea, 4 : 143. 1876.

Philocopra multifera (B. & Rav.) Sacc. Syll. Fung. 1: 249;
Ellis & Everhart, N. Am. Pyren. 133. 1892.

Perithecia scattered, sunken, with the small papilliform beak
projecting to the surface, later they are more or less erumpent
and the beak disappears almost entirely, leaving the perithecium
simply perforate, 90-1 20 a in diameter, globular, thin membra-
naceous, dark brown and opaque.

Asci 8-spored, cylindrical-clavate, broadly rounded above and
contracted below into a short or almost sessile base, rather per-

sistent, 13-17//. x 65-95 ti: paraphyses very scanty or often en-
tirely absent, filiform, septate, about equal to the asci.

Spores in 2 or 3 series, 4-celled, straight or curved, cylindrical,

rounded at the ends, deeply constricted and easily separable,

5.5-6/i x 29-34/;, ranging from hyaline when young through
yellow to dark brown and opaque ; hyaline envelope becoming
very prominent in water and evidently septate, corresponding with

the septation of the spore. {PI. ij. /. 16-18.)

Distinctive characters : Small size and few paraphyses.

Dry specimens : On goat, cow, and rabbit dung, Newfield,

N. J., 1880-93 (Ellis); rabbit, horse, and cow dung, Michigan

Agricultural College, 1893 (Hicks); cow dung, London, Out.,

1897 (Dearness).

Cultivated specimens : On goat, cow, and horse dung, New
York city and Fort Lee, N. J., summer and autumn 1899; cow

dung, Proctor, Vt., Aug. 1899 (Ranker); cow dung, Aberdeen,

S. D., Sept. 1899 (Towne) ; horse, cow, and prairie-dog dung,

Highmore, S. D., July 1899 (Carter); horse and cow dung, Red-

field, S. D., July 1899 (Carter); horse and cow dung, Brookings,

S. D., Nov. 1899 (Carter); horse dung, Gunnison, Col., Aug.

1899 (Bartholomew); burro dung, Hermosa, Col., March J 898

(Baker, communicated by Earle) ; horse, cow, and rabbit dung,

Mesilla Park, N. M., Jan. 1900 (Wooton) ; sheep, cow, horse,

rabbit, and dog dung, Tucson, Ariz., Jan. 1900 (Tyler); horse

dung, Sept. 1900 (Griffiths) ; cow dung, Rooks Co., Kan., July

1899 (Bartholomew) ; horse, goat, and sheep dung, Austin, Tex.,

Jan. 1900 (Long); cow dung, London, Ont., Aug. 1899 (Dear-

ness) ; cow dung, De Soto, La., Aug. 1899 (Frierson)
;

horse

and cow dung, Summit and Family, Mont., Aug. 1900 (Griffiths

& Lange).
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The reduction to synonymy of SpJiaeria multifera B. & Rav.

may deserve a word of explanation, since it seems almost incred-

ible that a species of Sporortnia should be mistaken by anyone

for a species of Pleurage, as has been done repeatedly in our liter-

ature. That this mistake was made, however, is the opinion of two

besides myself. Mr. Ernest Salmon sent me very careful drawings

of the original of SpJiaeria multifera B. & Rav., collected by Dr.

Michener in Pennsylvania. Later he has had the kindness to send

me a fragment of the type together with the additional information

that M. C. Cooke has at some time written opposite no. 913

in the copy of Sacc. Syll. Fung, in the Kew herbarium :
" {FJiilo-

copra multiferd) = Sporormia minima" The portion of the type

at hand certainly contains nothing but Sporormia minima. The

original description was doubtless written upon hasty examination

of material in which the individual cells of the spores had sepa-

rated.

2. Sporormia chrysospora sp. nov.

Perithecia scattered, sunken, or aggregated in small clusters

and irrumpent, becoming more or less free at maturity, globular

with a short black bare papilliform beak, or the beak may be entirely

absent when the ostiolum is simple, perforate, 225—300/* in diam-
eter, thin membranaceous or often inclined to be brittle, black

and opaque.

Asci 8-spored, cylindrical-clavate, broadly rounded above and
contracted below into a short blunt stipe persistent, 10-12// X
65—95 /^ : paraphyses filiform, septate, scanty, mixed with the

asci and about equal to them in length.

Spores biseriate, narrowly ellipsoid, slightly wider above than

below, rounded at the ends, $-7 a x 21-24//, 4-celled with shal-

low constrictions, not easily separable, light yellow when mature
;

hyaline covering narrow and often indistinct. (/Y. 15. f. 4-6.)
Distinctive character : Yellow spores.

Dry specimen : On rabbit dung, Decorah, Iowa, July 1899

(Hoi way).

3. Sporormia intermedia Awd. Hedwigia, 7 : 67. />/. /. /. 4.

1868 ; Rerlese, Icones Fung. 1 : pi 29. f. 2. 1894; Raben-

horst, Krypt.-Flora, I
2

: 182. 1887; N. Am. Pyren. 135.

1892 ; Saccardo, Syll. Fung. 2 : 126. 1883 5 Cohn's Krypt.-

Flora, 3
2

: 292. 1894 ; Nuova Gior. Bot. Ital. 10 : 149. 1878.
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Perithecia sunken and scattered, or more often aggregated
£>fc> ^

pent

I

* substratum which fall away and leave the small clusters of peri-

|

thecia exposed, subglobose with small black shining papilliform

f beak, 175-225// in diameter, coriaceous or often slightly brittle,

always perfectly black and opaque when mature.

Asci 8-spored, clavate, broadly rounded above and contracted

below into a short blunt usually curved base, 24-28/1 x
170-200//, quite persistent, opening by a lid-like or a thimble-

like rupture when the perforate membrane becomes plain In-

visible : paraphyses filiform, septate and constricted below, spar-

ingly branched, longer than the asci and mixed with them.

Spores in 2-3 series and overlapping, 4-celled, deeply con-

stricted, cylindrical, straight or slightly curved, broadly rounded

at the ends, 9-1 1 fi X 48-60// ; hyaline envelope surrounding the

entire spore, swelling greatly in water where it shows striations con-

tinuous with the septa of the spore. {PI. ij~f. 19-2

Distinctive characters : Globular perithecia, clavate asci and

comparatively broad spores.

Dry specimens: On rabbit dung, Newfield, N. J., Jan. 1884

(Ellis) ; rabbit dung, Bruice Point, Ontario, Aug. 1898 (Dearness).

Cultivated specimens : On rabbit dung, Ft. Lee, N. J., Oct.

1899; rabbit dung, Gunnison, Colo., Aug. 1899 (Bartholomew)
;

horse dung, New York City, Oct. 1899; cow dung, Aberdeen, S.

D., Sept. 1899 (Towne) ; cow and prairie-dog dung, Highmore,

S. D., Sept. 1899 (Carter) ; sheep and cow dung, Brookings, S. D.,

Nov. 1899 (Carter) ; rabbit dung, Tucson, Ariz., Jan. 1900 (Tyler)

;

cow dung, Proctor, Vt., Aug. 1899 (Banker) ; horse dung, Sum-

mit, Mont., Aug. 1900 (Griffiths & Lange) ; rabbit and cow dung,

Rooks Co., Kan., July 1899 (Bartholomew) ; rabbit dung, Austin,

Tex., Jan. 1900 (Long); cow. dung, Biloxi, Miss., Sept. 1899

(Tracy) ; cow dung, London, Ontario, Aug. 1899 (Dearness)
;

t> j

son, Ariz., Sept. 1900.

4. Sporormia leporina Niessl, Oest. Bot. Zeitschrift, 19. 1878*;

Hedwigia, 17: 147. 1878; Saccardo, Syll. Fung. 2: 124.

1883 ;
Berlese, Icones Fung. 1 : pi. 28./. j. 1894 ;

Raben-

horst, Krypt.-Flora, I
2

: 181. 1887; Cohn's Krypt. -Flora

Schlesien 3
2

: 291. 1894.

*This paper has not been seen.
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Perithecia sunken and scattered or aggregated in small loose

clusters which become erumpent and from small elevations of the

material of the substratum, which, on disintegrating, leaves the

perithecia exposed, I 50-1 80 ;i x 200-225 //, subglobose to ovate

papilliform or conical beak, thin membranaceous or often inclined

to be brittle black and shining above.

Asci 8-spored, cylindrical, broadly rounded above and con-

tracted below into a short blunt stipe, persistent, 12-16/i x
105—135 ft : paraphyses filiform, septate, constricted especially be-

low, sparingly branched, abundant, longer than the asci and mixed
with them.

Spores obliquely biseriate, cylindrical, 4-celled, deeply con-

stricted, easily separable, rounded at the ends, 5-6/^ x 32-35 fi f

ranging from hyaline when young through yellow to dark brown
and opaque ; hyaline envelope becoming prominent in water and

evidently striated corresponding with the septation of the spores.

(PL 75./. 22-24.)

Cultivated specimens : On horse and cow dung, New York

City, Oct. 1899; rabbit dung, Ft. Lee, N, J., Nov. 1899; rabbit

dung, Bronx Park, N. Y., Jan. 1900 (Wilson) ; rabbit dung, Gun-

nison, Col., Aug. 1899 (Bartholomew); rabbit dung, London, Ont.,

Aug. 1898 (Dearness) ; rabbit dung, Tucson, Ariz., Jan. 1900

(Tyler) ; rabbit dung, Austin, Texas, Jan. 1900 (Long) ; rabbit

dung,Mesilla Park, N. M., Jan. 1900 (Wooton) ; rabbit dung, Lin-

coln Co., N. M., Aug. 1900 (Earle) ; horse dung, Great Falls,

Mont., Aug. 1900.

The description of the perithecium as given above applies

especially to the species as grown in culture chambers on rabbit

dung. On other substrata the habit of growth would be slightly

different ; in a dense substratum such as cow dung the perithecia

almost always remain sunken.

5. Sporormia lata sp. nov.

Perithecia scattered, sunken and firmly attached to the sub-

stratum by an abundance of fine white rhizoids, about 375 x
600 /', subglobose to ovate with a short papilliform bare black

and shining beak, membranaceous to coriaceous, black and opaque.

Asci 8-spored, cylindrical, broadly rounded above and narrowed
below into a short stout blunt stipe, persistent, 30—35/* x 260-

320/*: paraphyses filiform, septate, richly branched, very numer-
ous, slightly longer than the asci and mixed with them.

Spores uniseriate, oval to broadly cylindrical, broadly rounded
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at the ends, 16-18/1 x 45-48//, 4-celled, deeply constricted but
not easily separable; hyaline covering prominent and swelling
greatly in water. (PL 16. f. 10-12.)

Distinctive characters : Oval to broadly cylindrical, uniseriate

spores.

Dry specimens : On July 1899
(Hoi way).

6. Sporormia pulchella Hansen, Naturhist. Forening. Kjoben.

:1. for Aarene, 320-32 1. pi. 9. f. 23-25. 1876
;

Vidensk. Middel. for Aarene, 320-32 1. />/. p.

Sacc. Syll. Fung. 2: 123. 1883; Nuovo Gior. Bot. Ital.

10: 145. 1878; Rabenhorst, Krypt.-Flora, r: 18 1. 1887.

Perithecia scattered, sunken, erumpent and more or less super-
ficial at maturity, globular, with a papilliform to short cylindrical

black naked curved or straight beak which may be lighter colored
at the very apex, including beak, 180-300/1 x 300-450//, thin

membranaceous, black and opaque.

Asci 8-spored, cylindrical, broadly rounded at the apex and
slightly contracted below into a short comparatively wide blunt

stipe, persistent, 10-13// x 133-181//: paraphyses filiform, sep-

tate, branched, mixed with the asci and about equaling them in

length.

Spores obliquely uniseriate, narrowly ellipsoid, acutely rounded
at the ends, 5-8 /x x 23—24//, 4-celled, deeply constricted but not

easily separable, dark brown and opaque, surrounded by a prom-
inent hyaline covering. (PL /j. f. 10—12).

Distinctive character : Uniseriate spores.

Cultivated specimen : On cow dung, Highmore, S. D., Sept.

1899 (Carter).

7. Sporormia megalospora Awd. Hedwigia, 7 : 68. pi. i.f. 3.

1868 ; Berlese, Icones Fung. I : //. 2g.f. 5. 1894; Cohn's

Krypt.-Flora, 3
2

: 292. 1894; Rabenhorst, Krypt.-Flora, I
2

:

183. 1887; Nuovo Gior. Bot. Ital. 10 : 151. 1878; Sac-

cardo, Syll. Fung. 2 : 126. 1883.

Perithecia scattered, sunken, but erumpent and more or less

exposed at maturity, globular with a papilliform or short cylin-

drical bare black and shining beak, 300-400 it in diameter,

slightly coriaceous, black and opaque.

Asci cylindrical, clavate, broadly rounded above and con-

tracted below into a comparatively broad stout base, persistent,

35-45 ft X 180-250//.: paraphyses filiform, septate, sparingly

branched, abundant, longer than the asci and mixed with them.
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Spores in 2 or 3 series, cylindrical, broadly to acutely rounded

at the ends, 4-celled, deeply constricted and easily separable,

70—85/iX 15-18//, ranging from hyaline when young through

yellow to dark brown and opaque ; hyaline gelatinous covering

rather narrow and swelling but little in water. {PL 16. f. I—J*)

Distinctive characters : Large 4-celled spores and large globu-

lar perithecia.

Cultivated specimens : On cow dung, New York City, Aug.

1899; cow dung, Englewood, N. J., Sept. 1899; horse dung,

Aberdeen, S. D., Sept. 1899 (Towne) ; rabbit and cow dung,

Rooks Co., Kan., July 1899 (Bartholomew) ; cow dung, High-

more, S. D., Sept. 1899 (Carter); cow and horse dung, Brook-

ings, S. D., Nov. 1899 (Carter) ; cow dung, Kingston, R. I., Dec.

1899 ;
(Underwood) ; cow dung, Tucson, Ariz., Jan. 1900 (Tyler)

;

cow dung, Auburn, Ala., Aug. i899(Earle) ; rabbit dung, Tucson,

Ariz., Sept. 1900; cow dung, Summit, Family and Great Falls,

Mont., Aug. 1900 (Griffith & Lange) ; rabbit dung, Lincoln

Co., N. M., Aug. 1900 (Earle) ; cow dung, Tucson, Ariz., Nov.

1900.

The Arizona specimens have spores much more variable than

any of the others. They often measure as high .as 105 fi in

length, thus equalling Sporormia gigantca Hansen in size. As
there are, however, plenty of spores which appear to be normal in

size, it seems better not to attempt a separation of the species at

present.

8. Sporormia tuberculata sp. nov.

Perithecia scattered, sunken and remaining so at maturity,

globular to ovate with a long projecting funnel form to irregularly

tubercular enlarged black beak, 225-275 //. x 375-450 fi %
thin

membranaceous, black and opaque.

Asci 8-spored, clavate, broadly rounded above and contracted
below into a rather long narrow stipe, persistent, 11-13 !

l X 100-
130 ft\ paraphyses filiform, faintly septate, guttulate, mixed with
the asci and about equal to them in length.

Spores biseriate, cylindrical, rounded at the ends, 4-celled,

deeply constricted and easily separable, 5.5-7 ft X 32-33 fi ;
gela-

tinous envelope rather narrow. {PL ij.f. 13—1$
Distinctive character : The peculiar beak.

j.j

j
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The Arizona specimens have rather simpler beaks to the peri-

thecia than the others, but even here they are conspicuously en-

larged at the apex.

The species is smaller throughout than either Sporormia ambigua

or S. lageniforme to which it is closely related. It can readily be

I

- distinguished from S. minima by the beak of the perithecium and

the stipe of the ascus.

i 9. Sporormia Kansensis sp, nov.

Perithecia scattered, sunken, erumpent, and partly exposed at

maturity, globular with a long wide black bare cylindrical or

funnelform tuberculate beak, 300-450// x 600-900//, firmly at-

tached to substratum by numerous fine rhizoids : rather thick,

coriacious, black and opaque.

Asci cylindrical, broadly rounded above and contracted below
into a moderately stout stipe, persistent, 26-34//. x 240-290 a\
paraphyses filiform, septate, homogeneous, abundant, sparingly

f branched, longer than the asci and mixed with them.

Spores in 2 or 3 series, cylindrical, straight or slightly curved,

rounded at the ends, very deeply constricted and easily separable,

4-celled, 10-12// x 72—77! l > ranging from hyaline when young

J
through yellow to dark brown and opaque ; hyaline covering

]
prominent and stretching greatly in water. (PL 16. f. /-<?.)

Distinctive characters : Long cylindrical tuberculate beak of

perithecium and long comparatively narrow 7 spores.

Cultivated specimen : On rabbit dung, Rooks Co., Kan., July

1899 (Bartholomew 7

).

10. Sporormia chaetomioides sp. nov.

Perithecia scattered, sunken with a long cylindrical straight or

curved beak which is densely covered with long fiexuous faintly

septate fuscous to brown hairs as far as the black shining apex,

which appears, when viewed from above, as a black perforate speck

surrounded by the long wavy hairs, 300-400// x 600-700 //, thin

membranaceous, greenish below when young, but finally black and

opaque.

Asci 8-spored, cylindrical-clavate, broadly rounded above and

contracted below into a long slender stipe about half the length

of the spore-bearing portion, rather persistent, 1 3-1 S // x 1 30-1 80 //:

paraphyses abundant, filiform, septate, branching, much longer than

the asci and mixed with them.

Spores in two or three series, cylindrical, broadly to acutely

rounded at the ends, 5-6// x 26-40//, 4-celled, deeply con-
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stricted and easily separable, brown and opaque when mature ; hya-

line covering rather narrow. {PL 16. f. ?—p.)

Distinctive character : Long hairy beak of perithecium.

Cultivated specimens : On cow dung, Biloxi, Miss., Sept. 1899

(Tracy) ; cow dung, Tucson, Ariz., June 1900 (Tyler).

There is considerable difference in spore measurements in the

specimens from Mississippi and Arizona. In the former they

measure 26-30 // in length while in the latter they are 28—40 <i

long. There is no other difference.

The species is one of the most difficult of the genus to secure

measurements of the asci. Even after treatment with iodized po-

tassium iodide for a considerable period before rupturing the peri-

thecium, many of the asci elongate in apparently a normal manner.

This may occur even in the olive green state of the spores, and

when the epiplasm of the ascus is deeply stained by the iodine.

11. Sporormia Dakotensis sp. nov.

Perithecia scattered or aggregated in small clusters, sunken,

globular with a long projecting narrowly cylindrical curved straight

or variously contorted bare black beak, 350—450// x 700—800//,
thin membranaceous, finally becoming black and opaque.

Asci 8-spored, clavate, rounded above and contracted below
into a long slender stipe, 8-1 1 u. x 90-1 10 u : paraphyses filiform,

abundant, septate, longer than the asci and mixed with them.
Spores in 2 or 3 series, cylindrical, straight or curved, rounded

at the ends, 3-4// x 22-24//, 4-spored, deeply constricted and
easily separable, hyaline covering narrow and often indistinct. {PL

Distinctive characters : Long slender beak and small spores.

Cultivated specimens : On horse dung, Brookings, S. D.,

Nov. 1899 (Carter); cow dung, Biloxi, Miss., Sept. 1899
(Tracy); Great Falls, Mont., Aug. 1900 (Griffiths & Lange).

12. Sporormia Americana sp. nov.

Perithecia scattered, sunken, with short black shining papilli-

form beak projecting onto the surface of the substratum, 175 //—

225 ft in diameter, globular to ovate, thin membranaceous to coria-

ceous, black and shining when removed from the substratum to

which it is firmly attached.

Asci 8-spored, cylindrical-clavate, broadly rounded above and
contracted below into a short stipitate base, 27-32 ;t x 160-210//:

-
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paraphyses abundant, filiform, slightly wider below than above,

guttulate, septate, slightly longer than the asci and mixed with them.
m Spores in 2 or 3 series, slightly fusiform and widest above the

middle, 7-celled with the third from the upper end larger than the

others, the five middle cells broader than long, the end cells slightly

ovate and longer thail broad, 10-13// X 54-62//, gelatinous en-

velope prominent. {PL 17./. 11-/J.)
Distinctive characters : The 7-celled spores.

Cultivated specimen : On rabbit dung, Gunnison, Colo., Aug.

1899 (Bartholomew).

The species appears to be intermediate between S. vexans and

.S. heptamera of the European botanists. The spores in the former

F are about 40/* and in the latter 75 fi long. This difference is not

confined to the spores but there is a constant difference in size

I throughout which appears to be intermediate between the two

t species. It appears to me, therefore, better to give this Ameri-

p can form a new name, inasmuch as its measurements appear very

[ constant and it cannot very well be included in either of the others.

13. Sporormia corynespora Niessl, Oest bot. Zeitschrift, 167.

1878; Hedwigia, 17: 148. 1878 ; Berlese Icones Fung. I :

//. 31./. J. 1894 ; Cohn's Krypt.-Flora Schlesien, 3- : 292.

1894 ; Rabenhorst, Krypt.-Flora, I
2

: 186. 1887 ; Saccardo,

Syll. Fung. 2 : 131. 1883.

Perithecia sunken and scattered or aeereeated in small loose
fc>fc» ^t>

groups and erumpent, becoming free with age, 190-275// in

diameter, subglobose to ovate with a short blunt black and shin-

ing papilliform beak, thin, coriaceous, black and opaque.

3 Asci 8-spored, clavate, broadly rounded above and contracted

r below into a short rather narrow stipe, quite persistent, I 8—24 a x
160-175 ft: paraphyses filiform, septate, a little larger below,

slightly longer than the asci and mixed with them.

Spores in two or three series, 8-celled, slightly clavate with the

third cell from the top abruptly larger than the others, end cells

conical and broadly or acutely rounded, the remainder subglobose,

9-10.5// x 50-56//, covered with a narrow hyaline gelatinous

envelope. {PL 17. f. 8-10.)
Distinctive characters : Spores with 8 cells with the third from

the upper end larger than the others.

Dry specimen : On rabbit dung, Rooks Co., Kan., 1895 (Bar-

tholomew no. 1929.)

«
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Cultivated specimens : On rabbit dung, Gunnison, Col., Aug.

1899 (Bartholomew) ; rabbit dung, Decorah, la., July 1899 (Hol-

way).

The Iowa specimen has spores a little smaller than others, of-

ten as low as 8 x 45/^. In all other respects it is identical with

the Kansas and Colorado specimens.

The American forms are identical in all respects with those of

Europe ; although the German descriptions vary greatly from

mine. It is rather peculiar that so many observers should not

have detected the real nature of the ascus. The ascus was originally

described, and this error has been copied by others in later years,

as having a long pedicel approaching in length the spore-bearing

portion of the ascus. Even Berlese in his Icones as late as 1894

has figured the ascus in this condition. But Rehm's* specimens

which were contributed and named by Niessl himself, show no

such condition. On the contrary the asci when in a normal con-

dition are very short-stipitate. The long stipe figured by Berlese

and described by others is simply the old external membrane with

the base of the expanded internal membrane. This rupture and

stretching occurs very readily in dry specimens in this species as

in many others. By allowing the perithecia to remain in iodized

potassium iodide for a few minutes before rupturing, the asci may
be studied in their natural condition. That Berlese had another

plant cannot be maintained because he cites this same specimen

as the one from which his figures were made.

14. Sporormia fimetaria DeNot. Memorie della R. Accad. delle

Sci. de Torino, II. 10 : 10. 1849 ; Nuovo Gior. Bot. Ital. 10 :

160. 1878 ; N. Am. Pyren. 135. 1892 ; Rabenhorst, Krypt-

Flora, I" : 187. 1887 ; Berlese, Icones Fungorum, 1 : pi jj.
*. 4.. 1894; Saccardo, Syll. Fung. 2 : 132. 1883; Cohn's

Krypt- Flora, 3": 393. 1894.

Sphaeria fimetaria Rabenh, Herb. Mycol. (Ed. I.) no. 1733
prop.t

Perithecia scattered, sunken beneath the thin upper crust of

the substratum through which the upper wall of the perithecium

* Rehm's Ascomyceten, no. 748.

f Not seen.

yc
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opens onto the surface, 90-1 20 // in diameter, thin membranaceous,
brown, without any visible beak, the ostiolum being simply an

opening in the wall of the perithecium.

Asci 8-spored, cylindrical, broaaly rounded above and con-

tracted below into a rather broad stout stipitate base, rather per-

sistent, 12-16// x 70-80 /i: paraphyses filiform, septate, sparingly

branched, longer than the asci and mixed with them.

Spores parallel, firmly united into a cylindrical truncate mass
in the center of the ascus, 3.5-4 fi X 50-54 /a 16-celled with the

end cells nearly twice the length of the others, the whole mass
of spores surrounded by a very narrow hyaline gelatinous covering

which does not adhere to the individual spores when isolated. {PI.

Distinctive character : Fasciculated spores.

Cultivated specimens : On cow dung, Proctor, Vt., Aug. 1899

(Banker)
; cow dung, Rooks Co., Kan., July 1899 (Bartholomew)

;

cow dung, Austin, Texas, Jan. 1900 (Long) ; sheep dung, Biloxi,

Miss., Sept. 1899 (Tracy); sheep dung, Brookings, S. D., Nov.

1899 (Carter).

15. Sporormia herculea E. & E., N. Am. Pyren. 135. 1892;

Saccardo, Syll. Fung. 11 : 329. 1895

Perithecia sunken, scattered, with a projecting black cylindri-

cal beak which terminates in an enlarged black warty irregularly

expanded or even forked extremity, about 440-550// in diameter,

globular, membranaceous to coriaceous, sometimes inclined to be
brittle, black, and opaque.

Asci 8-spored, clavate or slightly fusiform, broadly rounded
above and contracted below into a short blunt stipe, quite per-

sistent, 45-60// x 225-300//: paraphyses filiform, abundant,
septate, slightly constricted below, longer than the asci and mixed
with them.

Spores obliquely two- or three- seriate, 1 1 —16-celled, cylindrical

to very slightly fusiform, rounded or subacute at the ends, deeply
constricted and easily separable into individual cells, 18-21 ux
I 35- I 5°/ i

5 the second to the fifth cell from above in the upper
spore of ascus being much larger than any of the others ; ordinary
cells 13-16 fi x 16-21 ft; large cell about 18 ft x 24 fi t

ranging
from hyaline and decidedly fusiform when young through yellow
to dark brown opaque and cylindrical. {PL 17. f. i-j.)

Distinctive characters : The peculiar beak of the perithecium
and the peculiar upper spore of the ascus.

Dry specimens : On cow dung, Xewfield, N. J., March and
Apr. 1 891 (Ellis).
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Cultivated specimens : On cow dung, New York City and Ft.

Lee, N. J., summer and autumn 1899; cow dung, Kingston, R.

I., Dec. 1899 (Underwood) ; cow and horse dung, Austin, Texas,

Jan. 1900 (Long)..

There is, in some respects, quite a difference between the

northern and southern specimens of this plant, but it appears to be

a difference produced by variation rather than a distinct character.

Some of the Texas material had spores as low as 1 10 //long, the

perithecia were often very small, and contained but a half dozen

asci, while the large cell was usually found nearer the upper end

of the spore. In the northern specimens the position of the large

cell lies somewhere between the third and the fifth, but in the

Texas material it is usually found from the second to the third

cell from the top of the upper spore.

VI. SPORORMIELLAE. & E., N. Am. Pyren. 136. 189

Perithecia imbedded in a stroma. Asci with a functional inter-

nal membrane which stretches at maturity. Spores 4-celled and
surrounded by a hyaline gelatinous envelope. Indistinguishable

from Sporormia except for the presence of a stroma. A single

species.

1. Sporormiella nigropurpurea E. & E., N. Am. Pyren. 136.

1892; Saccardo, Syll. Fung. 11: 330. 1895; Lindau, Die

natiirlichen Pflanzenfamilien, I
1

: 393. 1897.

Perithecia scattered or aggregated in large clusters and im-

bedded in a dark gray stroma which is purplish within, sunken or

slightly elevated when confluent, subglobose or ovate, thick-walled

with papilliform black shining and perforate beak about .35 mm. in

diameter.

Asci 8-spored, cylindrical-clavate, broadly rounded above and
gradually contracted below into a short crooked stipe, 10-12// x
90-125 //: paraphyses filiform, abundant, faintly guttulate, faintly

septate, much longer than the asci and mixed with them.

Spores 4-celled, cylindrical, deeply constricted, rounded at the

ends, 20-26 ft x 4-6//, terminal cells subovate, middle ones sub-

globose
;

hyaline envelop narrow and indistinct. {PL ij-f- J ""J-)

Dry specimens: On cow dung, Newfield, N. J., March 1891

(Ellis).

Summary

I. Seventy-eight species are recognized for the region indi-

cated in the title of this article. Thirty-two of these are new to
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science, and twenty others are recorded for North America for the

first time.

II. Our knowledge of the distribution of species, especially

within the United States, has been greatly extended —material from

over twenty states having been studied during the progress of the

investigation.

III. The period of development of many of the species has

been determined —sixty four of the seventy eight species having

been cultivated and studied in the living condition.

IV. The function of spore dissemination has been critically

studied.

V. A better knowledge of the mechanism of spore ejection has

established a firmer and more definite foundation for the genera.

VI. Methods have been evolved for securing pure cultures of

a large number of the species.

VII. Facts have been added to our knowledge of the relation-

ship of the genus Hypocopra to the Xylariaceae.
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Explauaiion of nates

Note : Where no magnifications are given an enlargement of 35 diameters for

perithecia, 230 for asci and 310 for spores is to be understood. The illustrations were

drawn from a magnification double that here given and reduced one half in the process

of reproduction.

Plate i

1. Ascus of DelitscJiia Winteri which was ruptured near the base by rough treat-

ment, X 2 3°-

2. Ascus of Delitschia furfuracea ruptured under the cover-glass, X 2 3°-

3. Expanding ascus of Pleurage zygospore! , X 2 3°-

4. Expanding ascus of Pleu rage vestita.

5. Outline of the apex of the expanding ascus of Pie ur age Kansensis.

6. Perithecium of Pleurage curvicolla grown in a shaded place and its position

changed several times causing the heliotropic curvatures and elongation of the beak.

Only the three asci having dark spores are shown. One is seen a little in advance of

the others and they are all twice as long as the younger hyaline-spored asci which are

not represented and could not be seen, X 35-

7. Perithecium of Pleurage minitta, showing expanding asci, X 5°-

8. Apex of perithecium of Pleurage adelura, showing a protruding ascus, X 2 3°-

9. Perithecium of Pleurage curvicola, showing outline of expanding asci. There

are here 4 asci with dark colored spores, X 5°-

Plate 2

1. Apex of perithecium of Sporormia Dakotensis in the act of discharging spores.

X 2 30- The drawing was made with a camera lucida while the perithecium was

mounted in water. The position of each ascus was marked and one drawn with the

camera ; t'ie others were then traced in the proper positions. The loose spores were

traced in as nearly as possible similar positions to those assumed by ejected spores.

The relative distance was obtained by measurement.

2. Ascus of Sporormia intermedia in process of eruption.

3. Ascus of Sporormia Americana in process of eruption.

4. Apex of perithecium of Spyrormia intermedia in process of eruption.

5. Ascus of Sporormia corynespora in process of eruption.

6. An ascus of Sporormia megalospora ruptured at the base by rough treatment.

7. Ascus of Sporormia leporina in process of eruption.

8. Ascus of Sporormia minima is process of eruption.

9. Ascus of Sporormia herculea in process of eruption.

i

1

1
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I

h

Plate 3

1-3. SorJaria Monhvicnsis. I. Perithecium. 2. Ascus. 3. Spore.

4-8. Sordaria discospora. 4. Perithecium. 5. Ascus with uniseriate spores.

6 Ascus with biseriate spores; 5 and 6 are from the same perithecium. 7-8. Differ-

ent views of spores.

9-15. Sordaria leucoplaca. 9. Perithecium on cow dung from Highmore, S. D.

10-12. Perithecia on horse dung from New York City. 13. Asci, one of which shows

the aborting spores. 14. Ascus with slightly larger spores from New York City. 15.

Three spores.

16-18. Sordaria humana on dog dung, New York City. 16. Perithecium. 17.

Ascus. 18. Spore.

19-21, Sordaria fimieola on dead culms of Eleockaris from Aberdeen, S. D. 19

Perithecium. 20. Ascus. 21. Spore.

22-24. Sordaria humana on goat dung from New York City. 22. Perithecium.

23. Ascus slightly stretched. 24. Spores.

25-27. Sordaria minima. 25. Two perithecia. 26. Ascus. 27. Spore. Ascus

and spore not fully mature.

2S-30. Sordaria hyalina 28. Perithecium. 29. Ascus. 30. Spores.

Plate 4

1-3. Pleura ge tetraspora. I. Perithecium. 2. Ascus. 3. Spore.

4-7. Sordaria bombardioides. 4. Perithecium with perfectly diagrammatic sub-

stratum to show extent to which it is sunken. 5. Outline of perithecium after removal

of outer layer. 6. Ascus. 7. Spore.

8-10. Sordaria fimicola drawn from specimens on cow dung in Columbia green-

house. 8. Perithecium. 9. Ascus, 10. Spore.

11-13. PUurage erostrata. II. Perithecium. 12. Ascus. 13. Spore.

14-16. Sordaria humana on human ordure, Newfield, N. J. (Ellis). 14. Peri-

thecium. 15. Ascus. 16. Spore.

17-19. Sordaria pkilocoproides. 17. Perithecium. 18. Ascus. 19. Spore.

20-21. Germinating spores of Pleurage curvula.

Plate 5

1-3. PUurage Ellisiana. I. Perithecium. 2. Ascus. 3. Spore.

4-6. PUurage anserina. 4. Perithecium. 5. Ascus. 6. Spore. The gelati-

nous appendages at base of spore are not often present.

7-9. Pleurage anomala. 7. Perithecium. 8. Ascus. 9. Spore.

10-13. Pleurage albicans. 10. Perithecium. II. Ascus. 12. Mature spore.

13. Young spore.

14-20. Pleurage arachnoidea. 14. Perithecium. 15. Mature ascus. 1 6. Young
ascus. 17. Spore. iS. Young spore. 19. Spore showing removal of septum down-
ward. 20. Spore showing a septum in the primary appendage.

Plate 6

I_ 3- Pleurage taenioides. I. Perithecium. 2. Ascus. 3. Spore.

4-6. Pleurage Arizonensis. 4. Perithecium. 5. Ascus. 6. Spore.

7~9- Pleurage multieaudata. 7. Perithecium. 8. Ascus. 9. Spore
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Plate 7

1-6. Pleurage curvula. I. Perithecium cultivated on dead stems of Sal sola Kali

Tragus from Aberdeen, S. D. 2. Perithecium cultivated on cow dung from NewYork

City. 3. Apex of no. 2, X 230. 4. Hairs of no. 3, X 3*5- 5- Ascus. 6. Apical

and lateral views of spores. The gelatinous appendage attached to the side of the pri-

mary one is seldom seen.

7-10. Pleurage minuta. 7. Perithecium. 8. Ascus. 9. Apical view of a spore.

10. Side view of a spore. The gelatinous appendages attached near the base of the

spore are seldom seen.

11-13. Pleurage amphicornis. II. Perithecium. 12. Ascus. 13. Spore.

14-16. Pleurage minor. 14. Perithecium. 15. Ascus. 16. Spore.

17-19. Pleurage Dakotensis. 17. Perithecium. 18. Ascus. 19. Spore.

Plate 8

1-5- Pleurage Jim I seda. I. Perithecium. 2. Ascus. 3. Apex of ascus showing

position of the gelatinous appendage. 4. Spore. 5. A hair from the perithecium,

X315.
6-8. Pleurage Kansensis. 6. Perithecium. 7. Ascus. 8. Spore.

9-1 1. Pleurage longicaudata. 9. Perithecium. 10. Ascus. II. Spore.

Plate 9

1-4. Pleurage zygospora. I. Perithecium. 2. Mature ascus. 3. Spore. 4.

Young ascus.

5-8. Pleurage vestita. 5- Perithecium. 6. Ascus. 7. Apical view of a spore.

8. Spores as ordinarily seen without secondary appendages. 9. Mature spore.

10-13. Pleurage decipiens. 10. Perithecium. II. Ascus. 12. Spore slightly

under maturity. 13. Spore slightly beyond maturity.

Plate 10

1-6. Pleurage curricolla. 1. Perithecium. 2. Mature ascus. 3. Young ascus.

4. Spore. 5- Spore, apical view. 6. Spores in different stages of development.

7-10. Pleurage fileiespora, 7. Perithecium. 8. Ascus. 9. Mature spore. The

gelatinous appendages at the base of the spore are often very difficult to distinguish.

10. Young spore.

11-13. Pleurage adelium. 11. Perithecium. 12. Ascus. 13. Two spores.

The one with long appendages is rather under maturity. The ether is mature and the

gelatinous appendages are shown as they appear in the stretching ascus. When the

ascus has ruptured they usually entirely disappear.

14-18. Pleurage collapsa. 14. Perithecium. 15. Ascus. 16. Spore with the

apical gelatinous filament long drawn out. (See description.) 17. Spore showing ap-

pendages normal as they appear in the expanding ascus. 18. Young spore.
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Plate ii

J -4. Hypocopra equorum* from Colorado. I. Perithecium showing form of indi-

vidual stroma. 2. Ascus. 3. Spore. 4. Apex of ascus showing the apical body which
colors blue with iodine, X 3*5-

S~7- Hypocopra amphisphaer aides. 5. Perithecium showing stromatic layer in

section. 6. Ascus. 7. Spore.

8-1 1. Hypocopra equorum* from Aberdeen, S. D. 8. Perithecia showing the thin

flat crust-like stroma through which the beaks of the perithecia project. 9. Ascus.

10-11. Spores with and without hyaline covering, 11 showing the lateral germ slit.

X 2-I5. Hypocopra gigaspora. 12. Perithecium with stroma in section through

which the beak appears erumpent. 13. Ascus. 14. Spore. 15. Ascus apex, X 3*5-

Plate 12

1—5- Hypocopra violacea. I. Perithecium shown to be completely imbedded in a

more or less perfect stroma. In all other species the mycelium is not condensed ex-

cept at the surface where it forms a thin stromatic crust. 2. Diagram traced from

hand section showing the' boundary of the stroma. 3. Ascus. 4. Apex of ascus,

X3 X S. 5. Spore.

6-8. Hypocopra Dakotensis. 6. Perithecium drawn when the edge of the

stromatic shield was composed of colorless radiating hyphae which had not become

differentiated into a stroma. The boundary line represents the edge of this mycelium.

7. Asci. 8. Different views of three spores.

9^14- Hypocopra merdaria. 9. Perithecium showing a rather small individual

stromatic shield. 10 Ascus. II. Ascus of one of Plowright's specimens named by

Winter. More details are omitted in this than the other. 12. Apex of mature ascus,

X 3 I 5- 13* Apex of young ascus, X 3*5- J 4- Mature spore.

I 5~ I 8. Hypocopra rostrata, 15. Perithecium showing the pseudo-stroma in

section. 16. Asci, one showing the arrangement assumed by the spores when
mounted in water. 17. Ascus apex, X 3 r 5- J 8- Two spores.

Plate 13

1-3. Delitschla Marc ha Hi. I. Perithecium. 2. Ascus. 3. Spores.

4-6. Delitschia didyma. 4. Perithecium. 5. Ascus. 6. Spore.

7~9- Dtlitschm ecccntrica. 7. Perithecium. 8. Ascus. 9. Spore.

10-13. Delitschia apieulata. 10. Perithecium. II. Ascus. 12. Spore. 13

Hair from beak of perithecium.

14-16. Delitschia teporina. 14. Perithecium. 15. Asci 16. Spores.

Plate 14

r-3. Delitschia polyspora. I. Perithecium. 2. Ascus. 3. Spore.

4-6. Delitschia vulgaris. 4. Perithecium. 5. Ascus. 6. Spore.

7-9 Delitschia furfuracea. 7. Perithecium. 8. Ascus. 9. Spore.

10-12. Delits hia Winteri. IO. Perithecium. II. Ascus. 12. Spore

* These figures were made at a time when I thought that these two forms were dis-

tinct, but subsequent cultures, from Brookings, S. D., especially, showed every gradation

of spore and stromatic characters between the two extremes figured here.
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Plate 15

1-3. Sporormiella nigropurpurea. I. Perithecium. 2. Ascus. 3. Spore.

4-6. Sporormia chrysospora. 4. Perithecium. 5. Ascus. 6. Spore.

7-9. Sporormia Dakotensis. 7. Perithecium. 8. Ascus. 9. Spore.

10-12. Sporormia pule hetta. 10. Perithecium. II. Ascus. 12. Spore.

13-15. Sporormia tuber culata. 1 3. Perithecium. 1 4. Ascus. 15 • Spore.

16-18. Sporormia minima. 16. Perithecium. 17. Ascus. 18. Spore.

19-21. Sporormia intermedia. 1 9. Perithecium. 20. Ascus. 21. Spore.

22-24. Sporormia leporina. 22. Perithecium. 23. Ascus. 24. Spore.

Plate 16

1-3. Sporormia viegalospora. 1. Perithecium. 2. Ascus. 3. Spore.

4-6. Sporormia ehaetomioides. 4. Perithecium. 5. Ascus. 6. Spore

7-9. Sporormia Kansensis. 7. Perithecium. 8. Ascus. 9. Spore.

10-12. Sporormia lata* 10, Perithecium. 11. Ascus. 12. Spore.

Plate 17
*

1-3. Sporormia herculea. I. Perithecia. 2. Ascus. 3. Spores.

4-7. Sporormia Jim etari a . 4. Perithecium. 5. Asci, X 630. 6. Ascus, X 4^°

7. Spore.

8-10. Sporormia coryne p >ra. 8. Perithecium. 9. Ascus. 10. Spore.

11-13. Sporormia Ameneana, II. Perithecium. 12. Ascus. 13. Spore,

Plate 18

1. Abnormal perithecium of Pleurage zygospora. Two functional beaks are

developed.

2. Abnormal perithecium of Pleurage vestita with two functional beaks.

3. Abnormal perithecium of Pleurage deeipiens with forked beak.

4. Abnormal perithecium of Soniaria funicola with two functional beaks.

5. Forked beak of Pleurage vestita.

6. Two abnormal asci of IVeurage deeipiens. The ascus wall has in each case

been transformed into a dark brown tissue like the spore wall. One of the asci has be-

come biseptate.

7. Abnormal ascus of Pleurage Kansensis which has been transformed into a spore

of the same shape as the ascus.

8. Abnormal one-spored ascus of Pleurage taenioides.

9-13. Abnormal spores of Pleurage zygospora. All sorts of abnormalities are

found in the spores of this species.

14. Beak of perithecium of Sordaria funicola. A column of spores of the same

diameter as the ostiolum is being pushed out.

15-17. Showing the development of the ascus in Pleurage zygospora. In the last

are shown young spores.

18. Young spore of Pleurage zygospora.

19-22. Outlines of successively older spores of Pleurage zygospora.

L
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Plate 19*

1-3. Pleurage heterochaeta. I. Perithecium, X 45 • 2. Ascus and paraphyses,

V X28S. 3. Spore, X285.
4-9. Sordaria alpina. 4. Perithecium, X 45- 5- Ascus, X 285. 6. Spore, X

285.

7-9. Hypocopra parvula. 7. Perithecium, X 2 5- &. Ascus, X 285. 9. Spore,

X °oo-

10-12. Sordaria seminuda. 10. Perithecium, X 45- H- Ascus, X 285. 12.

Spore, X °°°-

13. Conidial stage of Sordan'a Mmtanesis, X °°°-

14-16. Pleurage superior. 14. Perithecium, X 55- I 5- Ascus, X 2 ^5- Slightly

swollen with spores somewhat disarranged. 16. Spore, X °°o.

17. Apex of ascus of Hypocopra equorum from Montana.

18. Outline of apical structure of Hypocopra equorum after removal from the ascus.

Nos. 17 and 18 drawn to the same scale. The dotted lines in No. 18 indicate the

, umen.

* Figures in this plate are not drawn to the same scale as the others
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(The technical descriptions of the American genera and species are indicated by the

bold-face numbers. Synonyms are in Italics.)

Cercophora

conic

a

, 68

fi/niseda, 69

Chaetomium, 10

Coprole pa, 93

equorum, 94

gigaspora, 93

merdaria, 98

Daldinia, 32

Delitschia, 23, 36, 39, 100

apiculata, 9, 100, 104, 129

AucrsiKuildii) 100

didyma, 8, 17, 100, 129

eccentrica, 8, 100, 101, 129

furfuracea, 9, 17, 100, 102, 126, 129

leporina, 9, 100, ioi, 1 29

Marchalii, 9, 17, 100, 102, 129

polyspora, 9, loo, 104, 129

vulgaris, 9, 100, 104, 129

Winteri, 9, 17, 100, 103, 126, 129

Eusordaria

decifiens, 82

vestita, 76

Fit copra, 55

Jlomospora, 106

Hypocopra, 23, 31, 33, 39, 41, 93, "9
amphisphaerioides, 8, 93, 94, 129

bombardioideS) 43

Dakotensis, 8, 93, 97, 129

discospora, 5*

equorum, 6, 8, 17, 32, 93, 94, 129, 131

fimeti, 10, 93, 96

fimeti, 46

fimicola, 46

gigaspora, 8, 93, 129

hippie a, 44
humana, 47

Ienvana, 46

merdaria, 6, 8, 17, 32, 93, 94, 97, 98,

129

tnierospora, 52

minima, 44

parvula, 8, 17, 93, 99, 131

platyspora, 5

1

rostrata, 8, 17, 93, 99, 129

sphaerospora , 47

violacea, 8, 93, 96, 129

1 1\ poxy Ion

eoprophiliim, 79

equinum, 44
equorum, 95

Ixodiopsis

fin 1 i cola, 65

Malitrrc) )iia, 55

anserina, 59

Melanospora, 31

Mucor, 12

Perisporium, 41

rhilocopra, 21

can in a, 92

curvicolla, 88

lute a
y

86

multifera, 107, 108

pleiospora, 90

zvgospora, 74

Pleurage, 23, 30, 31, 34, 35, 36, 39, 40,

4i> 55

adelura, 8, 56, 91, 126, 128

albicans, 8, 17, 56, 79, 127

amphicornis, 7, 55, 68, 128
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pi eurage

anomala, 7, 55, 56, 127

anserina, 7, II, 17, 26, 55, 59, 127

araehnoidea, 7, 56, 73, 127

Arizonensis, 7, 17, 55, 57, 127

austral is, 59

brassicae, 8, 56, 84

Californica, 8, 56, 77, 78

canina, 92

collapsa, 8, 17, 56, 89, 128

copr&phila
% 15, 26, 78, 79, 86

curvicolla, 8, 17, 23, 29, 56, 88, 126,

128

curvula, 7, 12, 16, 17, 23, 24, 25, 27,

29, 40, 55,

128

64, 65, 67, 72, 127,

Dakotensis, 8, 17, 56, 87, 128

decipiens, 8, 17, 21, 23, 26, 27, 56,

82, 90, 91, 128, 130

Lllisiana, 7, 17, 56, 72, 127

erostrata, 7, 17, 56, 71, 127

fimicola, 69

fimiseda, 7, 15, 17, 20, 21, 22, 26,

40, 55, 69, 128

heterochaeta, 8, 17, 56, 87, 131

hirta, 59
Kansensis, 8, 17, 23, 56, 83, 126, 128,

130

longicaudata, 8, 16, 17, 23, 56, 81,

128

lutea, 8, 56, 86

macrospora, 45
min or, 7, 55, 67, 128

nuta, 7, 16, 17, 23, 25, 27, 55, 63,nu

67, 126, 128

multicaudata, 8, 17, 56, 85, 127
pleiospora, 8, 17, 56, go, 92, 128

striata, 56, 78
superior, 7, 17, 55, 68, 131

taenioides, 7, 17, 22, 55, 58, 127, 130
tetraspora, 7, 17, 23, 55, 62, 65, 127
vestita, 5, 6, 8, 10, 17, 21, 23, 27, 56,

76, 126, 128, 130
zygospora, 5, 6, 8, 10, 17, 21, 23, 24,

26
> 2 7, 56, 74, 126, 128, 130

Podosordaria

Mexican a, 42
Podospora, 40, 55

amphicornis, 68

anserina, 60

arach noidea
, 7 3

brassicae, 84

Californica, 77

copropJtila, 79
curvula, 65

decipiens, 82

fi mi col a, 66, 69

fimiseda, 69

minor, 67

minuta, 63

penicillata, 60

pleiospora, 90
striata, 78

vestita, 76

Polyporus

betulinus, 12, 1 3, 18

Poronia, 32, 41, 97

.SV<£ izothecium
, 5 5

fimicolum, 40, 66, 70

Sordaria, 23, 30, 31, 34, 39, 40, 42, 55

alpina, 6, 7, 17, 43, 49, 131

amphicornis, 68

amphisphao ioides, 94
anserina, 59

araehnoidea, 73

bombardioides, 6, 7, 17, 42, 43, 71,

127

Californica, 54, 77

coproph ila ,79
curvicolla, 88

curvula, 65

decipiens, 82

discospora, 7, 17, 43, 51, 53, 127

equorum, 95

fimeti, 96

fimicola, 7, 10, II, 12, 13, 15, 16, 17,

18, 20, 30, 42, 45, 61, 127, 130

fimiseda, 69

Hanseni, 54

hippica, 42, 44

humana, 7, 16, 17, 42, 47, 127

? hyalina, 7, 17, 42, 48, 127

Iozuana, 46

lanuginosa, 84

leucoplaca, 7, 17, 43, 52, 53, 127

lutea, 86

macrospora, 7, 42, 45
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Sordaria

merdaria, 98
microspora, 52, 53, 54
minima, 7, 17, 42, 44, 127
minor \ 67

minuta, 63

Montanensis, 6, 7, 17, 42, 49 , 127,

131

os/io/a/a, 46

penicillata, 59
philocoproides, 43, 54, 127
platyspora, 51, 53, 54
pleiospora, 88, 90
polyspora, 54
seminuda, 7,17, 43, 4ft
sphaerospora, 47
striata, 78

tetraspora, 62

violacea, 96

!3*

zygospora, 74
Sphaeria

albicans, 79

amphicotnis, 68

brassicae, 84
can in a, 92

equina, 46

cximia, 68

funetaria, 116

Jimicola, 45
lanuginosa, 84
ieucoplaca, 52

merdaria, 98

multiflora, 107, 108

sordaria, 40
Sporormia, 23, 34, 36, 37, 39, 106

ambigua, 113

Americana, 9, 106, 114, 126, 130
chaetomioides, 9, 17, 106, 113, 130
chrysospora, 9, 106, 108, 130
corynespora, 9, 106, 115, 126, 130
Dakotensis, 17, 34,35, 106, 114, 126,

fimetaria, 9, 17, 106, 116, 130
gigantea, 112

heptamera, 115

herculean, ^7, 34, 106, 117, 126, 130
intermedia, 9, 17, 34, 35, 106, 108,

126, 130

Kansensis, 9, 17, 106, 113, 130
lageni forme, 113

lata, 9, 106, 108, 130

leporina, 9, 17, 34, 35, 106, 108, 126,

130

megalospora, 9, 17, 106, 111, 126, 130
minima, 9, 17, 20, 106, 108, 113, 126,

130

pulcheila, 9, 17, 106, ill, 130
tuberculata, 9, 17, 106, 112, 130
vexans, 115

Sporormiella, 23, 39, 118

nigropurpurea, 9, 118, 130

Xylaria, 32

ERRATUM
On pp. 9, 17, 100, 102, and 129 for Delitschia MarskalUrtmi DelUschia Marchalii


